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(57) [6*3] 

5 >^S#£#&EL Steffi H*. 
[ft 1 1 2 ] 



/=!= 

N— i > £ /) — N 



6 



((Wo 



yvfiftW. r l~r4 : 0 l~5®8«TNfc*>. rl+r2 

S*fctt^a^>S?*5Kr. rB. r 6 ; 0 *fct* l~4<9*3aT4& 
«. ] 



ft H ¥8-48656 



(2) 



lit I] 



Ut 2] 

*3 





(Rs) 



0^ (R«))r10 



(R 7 )r7' 



(Ri)n" " >a= ' "(Ra)« 

(ft 1 C£t>T, Rl , R2 . R3 *±tXR4 14, 

R2 , R3 43<fctfR4 ©i^Od*^ £t> lfflteT'J- 
^ST&S., rl, r2, r 3 & «fctf r 4 «, -ttl-^tl 
O*fcttl~5©SE»T*0, rl, r2, r 3i5«fctf 
r 4©fM41«±©6&T&D, 'M<tfcHB07U 
-;W8#Ri ~R4 tL-T#ft-r?>«, R5 &J:tfR6 

afeotfeiK r 5i3ckt>*r 6«, -^n^no^fetil 
~4©g&T&3,, ] 
im&&2] WfBRi ~R4 03^C2~4IH^7 I J 

[M*S3] iTSBRi ~R4 £t> 1 fl 

HMiSU] TfEft2Ta?£*l3 »*«l~3©Vi*so 



A, 




Mfc2 K43^T, Ai , A2 , A3 i5cfc#A4 14, ^tl 

•pTfeiVi. R7 , Rs . Rg *5«fcZ>*RioH, ^tl-ftl 
7)V*)V&. 7)Vu*^m. T'J-Zl'** 

-Tfcgfi;5feOt*oTbj;K r7, r8, r9iJ 
<ktfr 1 0l4^n^n0*fcf41~4©g?rT , <&5o R 

5 fc«tz>*R6 n, ^n^nr^jvm. tvio 

g&5*>CDTa5-=>Tfc e fc^o r 5£J;lKr 6f4, {-ft-f 
nO*fc«l~4(7)tt^Tfe^o ] 
[«3fc«5] WIBRi ~R4 (D-5*»CD^^< tt> li 

[tt*«6] T«H^3T*$ns»^l, 2£fcf4 

[<k3 ] 

(Z 3 )s3 



(Ro)rO 



[ft3C43^T, A r l4N©iS££&filr*tLTA7{4£ « 

7"u-;^*'>s, 7s/»*fctt/Noy>B 

V». fcfc*U Zi . Z2 i5j:tfZ3 ©5-£©4>&< £*> 
T 57U-;i'S£Si-#, Ar, Zj . Z 2 i5cfctfZ3 
^t*5 7x— si, s 2£«fct>* 

s 3 14, ^n^en otfcni~50iSct*o . si, so 



s 2*3«fclKs 3 0S|*lJ±16Jl±©aEffc"C**. Ro tt> 7 
TVl^^v"*, 7U-;US, 7U-M*y 
*, 75y**fct4AD^-*>lg^^«-r„ r 014, -tn 
^n0 3;7cl41~4<DgiScT'&S. R5 43cfctfR6 tt, 

^TfciK r543«fctfr6t4. ttH?no*fclil- 
4©&gCT&&. ] 

[«f#gm TEfc4TaiS*i*B!J»Hl~4©lrvr 

niJo^iELfffft^m. 

Mb 4] 



45 gg ¥8-48656 



(3) 



( R 13)r13 



( R u)r14 




( R 1o)rlO 



( R 7>r7 



10 



"MUrtl 



*( R 12)rlZ 

[1t4iZ^X, R7 . R8 > R9 43<ktfR 10 te, ^tl 



( R 1t)r11 

Mb5ti3V>T, R7 , R8 . R9 43«t?JtRio^ -?-ti 
?tl7Jl*)im. 7)13*~>M. 7U-)Vm. 7V-)l 

ttB-T' ! bS^^t l a)-rj$>^Tt.«fc</^ r7, r8, r 
9 43ir>*r 1 (Hi, ^n^*ttO£fctel~4©Sf&T$. 
Rn, R12, Ri3*5«fcZ>*Ri4«v ^n?n7)l*)V 
7;l^*->S. 7'J-;US, TU-M^yfi, 7 

&3 -3 TfcJ;^, rll, r 1 2, rl3*5«t 

otr 1 4i«nfno*fctti~5oi»?»*. R5 « 

( R 13)r13 




S. Rib R]2« Ri3*SJ;rjRi4te, *rtl?tl7 )V*)V 
7)Vn*i/g:. 7'J-^->S, 7 

&-5*>(£>T£>oT i kJ;^o rll, r 1 2, r 1 3£«fc 

rjtrHH ^-n^no*fc«i~5©BiSTfe-5o r 
5 &<ktfR 6 «, ^-n^ti7;^;ws, 7;i^*vS, 
7sys^riHADy>ig^$«L,, .cmsura— Tt> 

no*fc«i~4©s^:-efe^„ ] 

[18*9 8] MfBr5, r6, r7, r8, r9, r 
10, rll, rl2, r 1 3£«fcr>*r i Affl^tn^ti 

Mb 5] 

( R l4r14 



( R i2)rt2 

ttl^tl7)V=¥)^ 




7^zi^->S, 7 

0£fctel~4©g&-C<&5. ] 
[mOtm 10] SdErS, r6, r7, r8, r9, 
rlO, rll, rl2, r 1 3 43 «fctf r 1 4 jjt-ttt-? 
tl 0 Tafe^>W*« 9 ©WtSE L 

•( R 14)r14 



( R s)iS ( R 6)rS 



( R to)i10 




( R ii)ni" ' ' 1 ' '( R «)rl2 

[ft6C*^T. R7 , R8 , R9i3<fctfRl()te, **l «> ?n7)l*)im, 7)l>?*~>&, 7'J-^S, 7 'J-;!' 




ifc 69^8-48656 



(4) 



HR— Tt>&fc5fc©T&tJT&<k^. r7, r8, r 

•5. Rn. R]2^ Rl3*«ttKRi4^ ^ti^tlT )V^r )V 
g, 7Jlo*->*, 7U-;PS, 7U-JW^yl, 7 

S5t)OT$-3Tt)<):K rll, rl2, rl3*3«t 
tfr 1 4tt-tft-€ r nO*fcttl~5©SERT»S. R5 

&<£tfR6 tt. ^-n j ?n7;^;PS> 7;io*->a, 7* 

( R 13)i13 



[ft; 7 KlfcHT, R7 , R8 • R9 33<£tfRioW- -ttl 

?n7;^^». 7;io*->s, 7U-;w*, 7U-;v 

teR— Tfcg&SfcWT&^TfcJ:^,, r7, r8, r 
9 43<fctf r 1 0 tt> ^n^'n 0 1 ~ 4 W^fcT'fe 

5 0 Rll, Ri2> Ri3*5j;t>*Ri4tt. ^tl-^tiT 
S, 7;W^^rv-S. 7'J-M+vI. 7 

S5feOt*^tt)J:K rll, rl2, r 1 343i 
tfr 1 4tt-*ft-€ t ftOSfcttl~5©SRT»*. R5 * 

(Ria)rl3 




0*fcttl~4©K»T»*. ] 

[M$8 12] WI2r5, r6, r 7 , r 8 , r9, 
rlO, rll, rl2, r 1 3*±tf r 1 4*s*ft4P 
tlOTS^)W*«l l©*«ELjfl^fflfb^. 

[M*S13] TfH{t7TS$*a^W*«l~4<DVi 

Ht 7 ] 



(Rio)rio 



7;i^*->s, 7 

:ne>HR— Tfcg 



[{t;8tri3ViT, R7 , Rs . 11 R9 i3«fctXRioH, 

^*i7;i^;ws. 7;uzi*->s, 7>j-M, 7U-;p 
75yaifcttAny>ifs^t, ^ne 

UI^-Tfc^SferoTtb^tfeiK r7, r8, r 
9&J;tfr 1 OH, *ft^ftO*fctel~4 
3„ Rn, R12, Ri345j;r/Ri4H, ^n^tlT )V*)V 
7Jlo*->S, 7U-;W8. 7U-^yi, 7 

aSfeWt'db^TfeJ;^ rll, rl2, rl3*3«t 




0SfcUl-4O*RT»«. ] 

14] mJfE r 5 , r6, r 7 , r8, r9, 
rlO. rll, rl2, r 1 3 45<tZ>* r 1 4 tf^ttl^ 
tlOTfe^W*«l 3©W*EL3imB<b£#l. 
[M#* 1 5 ] TiBflS 8 TSSftSa^S 1 ~ 4 ©V> 

[it 8] 

( n l4)rM 



(Rio)rio 



(Rl2)t1S 

tfr 1 4tt*ft-€ t ttO*fcttl~5©SE»T»*. R5 

*3«t^R6 h, -?-ti-e ; n7;m i ;i/S, 7;pa*->s, 7 

a?>t)OT$-3tt)J:^. r 5£J;tfr 6 te, "tti^tl 
0£fcttl~4O6$CT$>5o ] 
[fS*3 16] BftfB r 5 , r6, r 7 , r 8 , r9, 
rlO. rll, rl2, r 1 3 33«fctf r 1 4 tf^tl-? 

tioT*2>w**i 5 ©w^e l m^-mit^m. 

so [»jR«17] TgH{b9T*$nS8S*«l~4©Vi 



(5) 



* * [i£9] 



(Rl3>H3 



(Rlo)rlO 



(R 7 )r7 



(Rll)r11 

[ft9Cfcl'JT, R7 . R8 » R9 43il>'Rio«< ^tl 

^vS, 75/S3;f£teAP^>liH^SU UttS 
ttra— 'Z?t>&fc-5 i b<E>T&oT ! fc><fcH. r7, r8, r 
9i5«tr>*r 1 0 fi, -^fl-eno 1 ~4 Wg&Tcfc 

£„ Rn, Ri2» Rl3*3«fct>*Rl4H, ^n^n?MJl' 
7J^^->X. 7U— Mfc 7U— JM"*^*. 7 

&5fc©TJb-3tt)i^ rll, rl2. r 1 3&<fc 

tfr 1 4fi^n^no£fctii~5©gi&Tc&3o R5 

43it>*R6 tt, tt^tlTJV&im* T)\<mczsm. 7 

0i;£:tel~4<DgS8rT:£>S. ] 

18] WIB r 5 , r6, r7, r8. r 9 , 
rlO, rll. rl2, r 1 3 &<fctf r 1 4 d^rtf? 

[M$£ 1 9 ] rtat 1 0 -e«^n^>»*« 1,2, 
5 6 <DmmE l m^mitG®. 

[it 10] 




( R 1*)r14 



20 




(Rie)rt8 



(Ris)ns ( y (Ria)rie 

Ar, 

Mbl Ote*HT, Arj *5J;r>*Ar2 tt. *ft^*l7 

t>«t^o Ri5£<fcr>*Ri6te> ^n^nTMM, 

p*->S, 7U-;U», T'J-M*y»- 72^8$ 

T&oT*><fcHo r 1 5&J:tfr 1 6(t ^n-?noS 
fcHl~4 0D**T?**. Ri7*5J:0:Rl8tt> ^tl^'n 
7;^;WS, 7)Vzi* s s&* 7'J-M+yI, 75/ 

tifflti^TtJ;^. r 1 7i3j;r>*r 1 8H ^tl^tl 
0Sfcttl~5©ttRT**. R5 *5«ttXR6 tt, -e-n 



(Rl2)r12 

fn7;p+;n. 7;pp*vS, 7= /ss^teApy 

<J;H. r 543±T>*r 6 -tn-ftlO Sfcttl ~4©K 
Sct**. ] 

[S?#« 20] i!er5. r6, rl5. rl6, r 
1 7*5<££>*r 1 ^n-enOTS?.iS*«l 9 

[Bt#gt2i] TEfti ltasnsiMi, 2, 

5 £ tz tt 6 CD**8 E L 
[ftll] 



( R 20>i20 




(Rl5)r 



[it 1 1 KiSHT. A r 1 43«fctf A r 3 li, fn-?tl7 

fe^vn Ri5*ir>*R2o^. ■en-? r n7;p^». 7;w 
p*->s. 7U-;us, 7'j-;^">i, 7sy»s 

TJfe^TtiiK r 1 5^«ttKr 2 Ott, ^-fnot 
fcfil~4 Ri5*ir>'R20^ ^ti^en 

7)V*)im. 7JWP*vS. 7'J-M+yl, 75 7 

fero-eafe-pT^ctVio r 1 8i5<fc?>*r 1 9 te, -ttl-ftl 
0£fctel~5<DS!S:T-&$. R5 *J;r>*R6 tt, *n 
ftl7;P*;H. 7^p^->S, 75;S*fcttAny 
>fC^£:gU cnettWI— "Cb*!4*t><0T*oTt> 
AH. r 5i5<ktfr 6lt ^fl^tl 0 3:fcte 1 ~ 4 
gre$>£„ ] 

[W*]g2 2] (niter 5. r6. rl5, rl8, r 

1 9*3<tr>*r 2 o^, ^n-enoT&sfflt*^ iot 



50 



[|f*^2 3] TSEft 1 2T?*Sn3§jf#^l> 

5$tii6 <D#t8E l m^mit&m. 



2, 



WB3 ¥8-48666 



(6) 



lit 1 2 ] 




( R l5)rl5 



(Rie)r16 



[it 1 2 friSHT. A r i , A r 2 43 <t(KA r 3 H 

)v*)\>&, 7)izi*><m. rv-)vm. 7u-jwt-> 

75/*t:fcttAny>ltC^£*U ^n&teH- 
TfeSftSfcCTJbottjiK rl5, r 1 643cfctf 
r2 0lt *ft*no*fcttl~4©«ERT?**. Ri8 

tt. 7jp*;ps, t;P3^->s. 7U-;i^*->s. 7 

5>/I*ftll/Nny>IfS*t. rl8H 0£fcte 
1 ~5<7)e&T&3. R 5 43j;^R6 tt, ^fl^tlT )V 

«U d*l£>te|ig— tlS&5fc©^^Tt)±K r 
5 43<fctfr6H -tn-tno *fctt 1 ~4©«E»T» 
-5. ] 

[ifi*« 24] igr5> r6, rl5, rl6. r 
1 8 43J;tf r 2 Ort*. Zrtl^tlO TJ£-S>§S*K 2 3 
«BEL*^flHfc£09. 

[if«2 5i TBfti3T?asn5i*ai. 2. 

5 £7cfi6 ©*$E L sfry-fflfl^fc. 
[it 1 3 ] 



(Rl7)r17 




10 



20 



( R 1fl)rl8 30 



(RisW ¥ — v ~^ (Rie)rt6 

Ar 4 Ar 5 

[ftl 3£«frvr, Ar 4 43j:r>*A r 5 Ji, ^rtl^tlT 
*>«fcV>. Ri543«krjtR 16 H. ^rtl^tLTJV^JV^ 7)1 

fciiAay^R^saib, ;:n6ttH-Tt>aft4t>o 

TS^TfeiK r 1 5 43J;r>*r 1 6 fi, ^-tl-?*! 0 2; 
ftttl.~408RT*4. Ri743«trjtR 18 (i, -f-ft-tn 

7;mups, 7;V3^->s, ju-^^yi. 75/ 

&©T*oT*>J;V». r 1 7 43«fctXr 1 814, -ttl-tn 
0*fcttl~5 R5 43J:rjR 6 tt, 

^*ti7;^;us, 7;hj*->s, 75y**fetiApy 

«kV>. r 5*3«trjtr 611 -^n^'n 0 £7cl£ 1 ~ 4 <Dg so 



70 

] 

[11*52 6] ttllB r 5 , r6, rl5. rl6, r 
1 7 43«fctf r 1 8*«, ^n-iftlO T&SffjfcJi 2 5<DW 

5*fctt6©*«|EL* : pffl'fl:^». 

Mfc 1 4 ] 
Ar e 

V / 




Ar/ 

[•ffcl 4ic43V^T, A r4 43j;rjfAr6 H -tft-£*l7 

fc<fc^. Ri543j;rjCR2oH •ttHfttTVM^l'af. 7)V 
3+->S, 7U-;H, 7U-JW+yl, 757Sf 
fcH7Nny>KT-**L, dti6»iR-Tt>»!i*t)<0 
t*-3Tfc<tH, r 1 543i;tfr 2 OH -^tt-^ttOS; 
fcfil ~4CDS&T&&. Ri843«tr>*Ri9«, -tft-^tl 
T-Mr-H'S. 7;i/3^yi, 7'J-M*yI, 75/ 

**fcji7\ny>B^s*u, ^ne>«i^-TfeS7S«. 

J b<DTa&oTfe«tV»« > r 1 843<ktfr 1 911 ■Ztl-Zft 
0£7c&i~5<DS?S:T&5o R5 43i;tfR 6 n, *ft 
^nj;^;«- 7^p*v*. 75 /s^fcfiApy 

J;^. r 543<fctfr 6lt -ttl-ftlO ~4 0tt 

gcTifc-So ] 

28] SfTfBr5, r6, r 1 5 . r 1 8 , r 

1 9 43<t?>*r 2 0*^ tn-enoTab^tttS2 7©t 

^EL^ffl^-&#5„ 
[IS#3t2 9] TEfcl 5T«£*13W*B1. 2, 

5 *fc«:6 ©*-«e l m?mit&®. 

lit I 5) 




(Ria), 



r18 



(Rl6)r16 

Ar 4 

C-ffc 1 5C43HT, Ar4 



(Rib) 



MB 



A r 5 43<fc?>*A rjlt 



T*oTfciK R15, Ri643j;r>*R2oH tn-ftl7 

7^n*v-g. 7U->/ps. 7 v 

T? i &aaiit)©-C»oTt)J:K rl5, r 1 643«fctf 



*5B!¥8- 486S6 



// 

r2 0tt, ^ttl^tl 0 1 ~ 4 ©g&Tfe-S. Rj8 

*ySSfcttAny>gfSgt. rl8ll OSfcte 
l-5©IRf»4. R5 *3<fctfR6 »4» **H?*l7/l'' 

*. ] 

Hfl#9l3 0] WEr5, r6, rl5. rl6. r 
1 8&<fctfr 2 0#, ^■n-? : nOT*ab^iS*«2 9 ©W 

[S!#B3 1] §M**1~3 0©^fnA>©=f«tEL 

<it)lItn*iELi : F. 

3 2©fiELfl i . 

£ K-^-f •5§fjJtK3 1~3 4©^fn^©WiELf 

[W#«3 6] »B«3Ktt«ft««;i'!/l'>T**ll* 
313 5CDW«ELHi^o 

[n»$g 3 7 ] we*«e l m^mitsmotyts. < t 
t>iaK±tfMr-r«ji3&«iE?Lttx«ia)i-r*o, £© 

IE7LaAI&2IStf6^i:**-rsW*«3 1-3 6© 
HftDil^fiELif. 

[«#* 3 8 ] MEIE?L&Ali3!JBa*ttJS©»fc* 2 
Jf£U:T8tfifc£*l5ffl;fc«3 7(D**HEL^„ 

[|f*53 9] WBiE7LttA«J2ie©^< tt> 1 « 
^Uf *7i>Sttt5i*S3 8CfiEL$ 

[»#« 4 0 ] WF&AIAiSJiSW"*-**** 3 7- 

[flt£34 1 ] WBt«EL* ; fJBft^«lO^< t 

A*«««*^r-r*Jii:l(rE58)tt««*«"r*Ji**:tt 

•^aAaatartn&srrss i ©< * ><t#T->->^ ^ 

IpajgtfO. 2 5eVW±T*^)W*93 1 . 3 5£fc 
H3 6(DtiELif. 

[0 0 0 1] 



(7) 

12 

(«lf-583t) SSfCHt*. 
[0 0 0 2] 

[ft#©affi] fiE*, ^$Ra8fr*cifr«toT«mtt 

[0 0 0 3] — Wje©xh57U— ;P5?T5>»fl: 
fftLT#l¥2-2 7 7 0 7 l^tCiwSnt^ 

[0 0 0 4] ££-2/. tiELifH «3ttt*«ft: 
ME*K^«^*3«fctKlEE <*-/W ^aALTffi^^ 

[0 0 0 5] d©W*lEL^©!|fm^ 1 0V «TO 
<S«JE-e 100~100 0 0 0cd/m2 gg©i«J!?g©B 

[0 0 0 6] ff«ELJ|Ff©|BIHjft[tt, 
so 56****«fi<> WAtt, H 
©B§tH£LTH, 

[ooo7]® w «wfc£i»0>*aw&aEfl: 

II, 5St^©tt#ftAtg©&<t, «SigiK«©mH 
#C^»5 0 0^T©iS^^t;^2:ffl^-& 

■r^o sfc, i To^owinT^tfc, 

[0 0 0 8]© KCoKft • mm 

(•^ ©a a * tci- * fc » \zmm t n, ttvusgc© 

*Sft*ItlTMg. Li, Na, A 1 &£*JflV>T 
0, W$Ul<h©ii||§i#jg;ii9, *fflf&A**T*&<fc 

-rz>iz#>, «s©sii«i^iS^o, ^-^x^y h#f8£ 
L^-r^„ ) 

50 [0 0 0 9]® ftimmim< > fmm*fi&» - £ 
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[ooio]® mmit&wmvytit^mmt • mmt 

[0 0 11] ZtiZnWkmzm&tZ^&tlsT, IE?L 

iiE7L^SH4^S«H^75 titzm®E L 

m^Fifi. #iff§B3 6 3- 2 9 5 6 9 5^ffi (*H&3R@4# 
fF^4 7 2 0 4 3 2*fHJiiiffl*) lilS^nil^. H#: 
m\Zte> ±ie4#MBg6 3 -2 9 5 6 9 5^$6©HJS#iJ 
1,10 *5<ttX 1 1 C&I^T, -f > v^A • ^gKt#>& 

(PC- 10) (3 5nnu *5^(i3 7. 5nm) , 
;MS5j£ffll, 1' -k'7. (4-^-p- h'J^7 = 7 7 
xZiW v-57n^^+l-> (ATA— 1 ) (3 5nm, £-5 
5nm) > fg#ffl££tfm^£Ai|$j§lffl7;U3 
^AbUXt+y> (CO-1) (6 Onm) . *5<t^ 
Mg-Ag#V-K (2 0 0nm) TiMfc£*lfc=fi"«E L 

T5 o ommmmzttms. smA/a^-m, wmmti 

#0. 0 8 mW/cm2/^ £ 0 . 0 5 mW/cn)2 (4£T* 3 7 . 5 
%) \Z, £.fz2 0mA/cm2TH, 0. 4 5 mW/cm 2 ^ <=> 0 . 
0 6 6mW/cm2 «ST^8 6. 7%) \z, £fc4 0mA/cm2 
Ttt, 1 . 15 mW/cm2#> «=>< 0 . 1 mW/cm 2 «£T*> 9 
1. 3%) KffiTl/TH*. S6»r«l«)jE?Lm3ltt** 
$SHi&75>£LTll;!i0U 245<fctfl 3T, N, N, 
N' , N' -rh7-p-MJ^-4, 4' -y7S7 
b^xXJU (ATA- 7) , i3«ktfN, N, N' , N' 
-f h77x'JP-4, 4' -/75/k'7i^ (A 
TA-8) (3 7. 5nm) *tPBSStlTVi**«, iffl#l4 

62. 5X*?K «#»46 OXffiTUT^*. 
[0 0 12] h'JT'J-;V75> (ATA- 

1) tT-h77'J-;UT5> (ATA— 7 ) *3 

[0013] i©fiL**m*fiT*aA-raBWT?, * 

mft$t%5 0 6 1 5 6 9^9§lffl#, **>W4«rH¥5- 
2 3 4 6 8 1 »JC«iRSnfcjE7L«iaitt** 

m.=f-\zm'&vit : %mmf8i.wpi3.< 1 1> 2 zxom-t^ 



(8) 

74 

[0014] zinfi, ±t2Bjffl»> **v»tt±e^«n 

■T*38»K:J:D, 7^7 7Xttttfc*»tS*il5&Jfctt 
<3, -5-n^«|EL Steffi VifcJi^-fc 

[0 0 15] £fc)iHJ«@l4, «®fi«M)/hSlr>££ 
(10-3 0Q/D) £(T#&gT&££:a& I T0^7 

(stm) ^mTffltimfflLm (afm) 

t, XA«y:?JSIKfi«T2 Onm, E BlflfiT4 Onm 
SS©IHIO*SSO> S6l: I TO/1?— —>tf9%<Djf* 

20 [0 0 1 6] Z.<DZ.t&&W-?2>tt#). ITO*®Kl& 
JS^W 7 9 P "> 7 X > «&JS 7 9 P 7 - > £ K ft fc 
D (±f2*B#fFfg4 7 2 0 4 3 2^9§aH», *5W4 
±tB#MBS6 3- 2 9 5 6 9 5^4>ffi) , #U7'Jl/> 

fz„ b^b, ^B^7^Pv7zi> J ? : '*^«7^P>' 

7n>f4«*ftT*o^rbt>a***«snr, #U7U 
u>tr=u>f43 wt— $?3 >«roaiTi Towy*— 

30 *^©««ltt**|6l±»4ba:*»ofc. 

[0 0 17] «ifi. ?H^tt^ror&]±^aWi:b 

ttfcELSR^fjita^asgsnTiri*. #i;u4, #bi¥2 

-2 5 0 2 9 2^«frJ4, WflE*J:tnHXtt©iai±* 
. Bt*<&v>J4jB^#»R*f83tJifrfflVi*B3&». £tz®ffl 

¥2-291696 #^*fcj4, lE^mmm^ir z> 

HI¥3-1 14 19 7 5fi3t«* • % 
*Bam*SttT^*. #W¥3 - 1 9 0 0 8 8 

£fzi±mT®mmtmmmytmt<Dm\z, Mmrznm 

-£*>IZ, #l?4-3 34 8 9 4^ffitlt ttft 
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15 

mm&Wirt* mytn&zisi<L. a*©f§7£fetB&s-r 

■S Z. t £ vimiZir 5 1 1 izmj\&Zfa±2 "£3 z. 1 an 
«*SnTV»*. »BB¥5- 1 8 2 7 6 2*t£;*fi 

ilStlt^l), »M¥3-2 8 9 0 9 

*HStt*»fif6SnTVi-&. 1HW4-17 8 

4 8 7*4HI*J:tf»ll¥5-7 8 6 5 5 4>*fctt, * 

W\ «flEiB3t*B&ihbT363fc 

)&»S*SftTt>-5. #W4- 3 5 7 6 9 

Sgtcti, ■ ©J*#Tit«43ES 
«ttfc«tt«jtJi*#J*U ^i&«J£©iST<hiB^tt© 

co o i 8] a sc. Gmfc-&v>>miz)V7u>$:m^tt 

y^h) T;l/5n^A©383tSt**-r«.W«IEL^ 

* WilETLfS it® ©#®^ffi<M¥# £ BftJi C ^ 
l/>$H-7"bfet)(Di!iiaigSnT^5 ( *bT. iE?L 
•SIBtl 4 — !/Ufct>©T«, h'JX (8-*;'J/7 

h) Tfl'S^At^^©^^^**®^;! 

*fciE?L*aJi©*»tf83tJilcH-^l/fct)© 
*>9—>j7j£y h©*Mn*»l(T#*:ifc>WMrS*lT 

v>* fi, t3 9iHijSfflftifWii^ 

i»ft#SJm : ?SS&, 2 8P-Q-8 (1 9 9 2) : <£ 
ft. *«xu$r Kan^^tflWBUd (JOE 
M) 7-f'/ay^9 2?K*, 3 1 (1 9 9 2)]. 
Sfc, hU7x-;W5?7S>«i»# (TPD) ©IE?U$ 

ff, ftffl> KB. *H, IS5 4®^ffl«3S##*Rft?£# 
■HK^Sf*. 29p-ZC-7 (1993) ] . 
[0019] S/t, #H ¥ 2-207488 

^6&5*«ft^*»R«*«»tfc , b©J5 s «36Sft'r* 

[0 0 2 01 L#>U ^n&©Uif tl©EL*^K*^ 
Tt>. fyfcJMr©fa±£V»3j6T»jeT#*t>©Ttt& 



(9) 

16 

[0 0 2 1] 

fM&WXft: • «aMb¥W*fl:©4>&n3te • *^BSf££* 

io [0 0 2 2] ^rC, ^(DfiEL*ffflU«l*ffl^ 
Z>Z.£\Z&r). %ytm&tf&<. W^tt • <I8Ctt©itSV> 

7©ffi»mr©«EE±#H>S8i£©U-^ «#Wfc#3B3fc 
ffl<Dftm • J£fi. a 6KttHJlll©IWflEfflrF£Mi*.fc»{I 

Mt©i*iMaB**^ z. t-c&z. 

[0 0 2 3] 

[^ssr»*-ri>fcse)©¥S] ^©j^&iMtt, tie 

(1) ~ (4 1) ©**?!££ 9*jft3*l«. 

(1) TEftl 6T*Sft5f h57'J-;^73>(l 

[0 0 2 4] 



[ftl6] 




[0 0 2 5] Hbl 6K:fc^T. Ri . R2 . R3 

£3?U Ri , R2 , R3 43±r>*R4 ©•5%©^<t 
fclfili7'J- ;UST»S. rl, r2, r3*3<t^r 
4tt, ■€-n-€ t nO*fettl~5©Si!cT*D> rl. r 
2, r 3 43J:tfr 4 ©$H4 1 6U:©«ElfcT* ?) , >>U< 
tt> lfl©7U— ;P**«Ri ~R4 ttT#at?>. R 
5 i3J:tfR6 fit. ^n-ftl7;^J^, r;io*->x> 

g&-5 ! b©T£>oT ! k<fc^«, r56±tfr6tt. ^ft^ 
40 ftO£fcttl~4©ggcT?&-£„ ] 

(2) mtBR] ~R4 ©5-6©2~4ffl35*7U— 
»0, Cine»©7 l J-;i'*©'5*.©^<<i:t)2ffi*5N 
©IS^ffiB^bT/'t^ffiSfctt^^ffiKIS^bTVia 
±13.(1) OtlSELiffflft^. 

(3) WSBRi ~R4 ©-5*.©^< lfS©7U- 
****7x=;WlT**±B (2) ©*«ELJlHPfflflS 

(4) TBBftl 7T*an^>±tB (1) ~ (3) ©V^T 
tl^©W«E L SR^ fflft^*. 

so [0 0 2 6] 
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(10) 



17 



[ft 1 7 ] 

A3 



A4 

l-^-(Rlo)r10 




[0 0 2 7] [{bl 7(I43V^T, Ai , A2 , A3 
IKA4 14, *rtL^tlN<Dm&&S.\ZttVTrty&-£.fZ\$ 

*SSfe©T*2Tt»J:K R7 . R8- R 9 &£tfR 
(Z 2 )s2^/=> 

(R 5 )rS 




7, r8, r 9*«tOfr 1 Ott-til-€ r nO*fcttl~4 
©g&T&5. R5 *«tlfR6 14, WftlTM* 

U £tt<bl4l^— T*>*&*t>©T*oTt>J:V». r5 
£J;tfr614» -ttl-ftlO Sfcfil ~4©«E»T* 
*. ] 

(5) WCRi ~R4 ©9 fct> 1«©7'J- 

• -;uss^«np^^;i/STfe^>±fe (2) ©W*8el 
ift^fflft^tu 

(6) Tffiftl 8TS£n3±fE (1) , (2) 
(5) ©*iEL*ffflft^«. 

[0 0 2 8] 
Mb 1 8 ] 

r/ _ ( Z 3)s3 

(Re)re 




(Ro)rO 



[0 0 2 9] [ftl 8C£V>T. ArttN©H8^tt«K 
»LT/^ffi*fctt**ffifctt£T*7U-;i'*** 
"To Z! . Z2 *3<tt>*Z3 14, *tl?tlT)V*)l&. 7 

;p-p*->», ru-;us, 7U-;i'^>'S, 7 = /* 

©T&oT*)<fc<^. fcfl/. Zi , Z2 *3±^Z3 ©5 

f4^^ttfc»*-r*7U-;Mi*«r««. Ar, zi , 

1, s 2*«fctfs 3-H, -tn-€ t n0*fcJ41~5O»» 
TibO, si, s 2*J:tfs 3©ftttlEUb©SERT?* 
S. Ro 14, T)V*)Vgk. 7;Pp*vS, 7'J-;Hi, 
7U-M^->i. 73y**fct4APy>m^S* 
"To rOH *ft-eftO*fcttl-~4©fflRT»<5. R 

5 &cktfR6 ia, •€-n-? r ti7;u=^;us. t;pp+->s, 

7U-;U3l*fcl4ADy>K J F€r*b. cn&ttH-T? 
t)S^-2> i b©Tfe^Tt)«t^. r 5i3«ttKr 614, *ft 

(7) TBftl 9T«2n3±fE (1) ~ (4) OWf 

[0 0 3 0] 
[ft 1 9 ] 




(Ria), 




(R-io)no 



(Rr)r7 



40 



50 



*(Rl2)r12 

[0 0 3 1 ] [ft 1 9 KfcUT, R7 , R8 « R9 
tfRl 0 14, *n**l7**^». 7;l/3^r->S, 7'J- 
^S, 7'J-W*v'«. 7 5/*SfcttAoy>HFP 
£itU ;ift£14|!3-T*>g&£ ; k©T;fcoT i t><fcV\, 
r7, r8, r 9 i3«fctf r 1 0 14, ttl^tl 0 S 75:14 1 
~4©a*T&*. R n> Rl2> R!3*«t^Rl4^ * 
n?tlT)l*)\s&. 7)V=i*->m> 7U-;U», 7U- 

;^+->s, 75/»£fci4Apy>irf£Su £*i 

£141^— T*>^&£ i &©T$.t)Tt>«fc^o rll, rl 
2, r 1 3i5J:tfr 1 414, ^tl-e'n 0*£14l~ 5© 
g»T&5. R5i5i^R6 14, *n^n7JI4;W6, 
7;iO*->S, 75yS*fcl4APy>MiF«r*b, c 

r614, ■tft-€ ! *l0f:fcttl~4©SEScT?**. ] 
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(11) 



19 



( 8 ) «flB r 5 , r6, r7, r8, r9, rl'O, r 
11, rl2, r 1 3:fc«fct>*r 1 

±15 (7) ffltiELiffflfc^!!). 

(9) TfBfc2 0TS£n3±!2 (1) ~ (4) ©Wf* 

(Rl3)ri3 



[0 0 3 2] 
[ft 2 0] 



C?14)r14 



[0 0 3 3] Mb 2 0 fcfe^T, R7 , R8 « Rg & «k 
t/Riott> *ft*hT**JH6. 7^*yS, 7'J- 

r-7, r8, r 9 &&Zf r 1 0 ft, ttl^tl 0 icfcfi 1 
~4©g&-e*S. Rn, Ri2« Ris^^^'Rult, ■?■ 

;i/^->*. 7sy»££ftAn^>iic^£gu 

TfeSi^^t)CDTa&oTt)«kV^ rll, rl 
2, r 1 3i5,fctfr 1 4 tt^n^n 0 £fcft 1 ~ 5 ©g 
R5 *3J:lKR6 ft, tnftl7;WH, 7* 

(Rl3)r13 




( R l2)rl2 

6tt, ^n-^n o*fcfti~4©g»T&5. 3 

20 (10) MtB r 5 , r6, r7, r8, r9, rlO, 
rll, rl2, r 1 3i3j;C£r 1 4W : Etl J EtlO~C3l> 

(11) Tffift2 lT?S^n^±tE (1) ~ (4) 

[0 0 3 4] 
[ft 2 1 ] 

(Rl4)r14 



[0 0 3 5] [ft2 1 fc^T, R7 , R8 > Rg 
r/Riott, J ttl j etlT)l*)V& 7)V3**s&, 7U- 
;US, 7'J-)W^->S, 75y"S*fcfiAny>R7- 

r7, r8, r 9 £«fctf r 1 0 ft, ^nfnO 1 
~4©&i£T&3. Rn, Rj2> Ri3*J:C;Ri4»i, ; £ 
tl^tl7)l^rJim. 7)P=i*->S, 7'J-;US, 7U- 
Jl/^yl, 75/g£fcteADy>JiR^£«U £*l 
SftH— Tfc&fcSfcWT&oTfcJ:^. rll, rl 
2, r 1 3&<fctfr 1 4 (t^-n^tl 0 1 ~ 5 ©S 

R5 ^=tZ>*R6 ft, *tl j etl7)V*)V& 7 




(Rl2)r)2 

e>ftl^— TfcSS:^t)Ora5?TfciK r 5*3<ktfr 
6ft, tn^ft0 4fcHl-4©8»T»4. 3 

(12) WfH r 5 , r6, r 7 , r 8 , r9, rlO, 
rll, rl2, r 1 3i3J;tfr i 4^tl-fnOT* 
*±E (11) ©WiEL$fffl^#l. 

(13) TfEft2 2-C«$n^±E (1) ~ (4) ©^ 

rnfr (Dmm el^ a^*. 

[0 0 3 6] 
[ft 2 2 ] 
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(Rn)m 

[0 0 3 7] {ft2 2l:*Ht. R7 , R8 > Rg 

7U-^*+->s. 7sys*fcHAny>s : f 

r7, r8, r r 1 Ofi, -tta-^ttO Sfctel 

~4<DK&-e&5. Rn, Ri2« Rl3*5«fctXRi4«. -t 

£l±l^-T ! kg&£*><DT&oT i t><fc^o rll, rl 
2, r 1 3*«fcOfr 1 4tt-€-n-€ t *lOSfcttl~5©SE 
gcTa&So R5 i3ctt>*R6 tt. **Hfft7JWf*i, 7* 

(Ri3>n3 



20 



[0 0 3 9] [A:2 3I:6ht! R7 , Rs « Rg *3«t 

tfRion. -tn-ftiT^*^*, 7;^*->i, ru- 

r7, r8, r 9:feJ:tf r 1 (Hi, •tJ'tfPttO 
~4©S*T**.. Rn, Rl2> Ri3*5J:^Ri4tt» J ^ 

;w+yi, 7i;atfcaAn^>if^t, en 

Tt>gfc*t><Z>T&^Tfc<fcV\, rll, rl 
2, r 1 3iS«ktfr 1 4ltt*HfnO*fcttl-5C» 

R5 i5«fctfR 6 a. *n«i7;i4;n. x 




(Rl2)r12 

6it ■€-n-€ r nosfctti~4©sstT*s. ] 

(14) Idle r5, r6, r7, r8, r9, rlO, 
rll, r 1 2, r 1 3i3J;Z>*r 1 4*«*ftfftOTft 
•5 ±83 (13) ©fiEL^fflfk^ft. 

(1 5) Ttsft:2 3-ea$n^>±i2 (i) ~ (4) ©v» 

[0 0 3 8] 
ME 2 3] 



(Rl4>r 



(Rio)no 



40 



(Ri2)na 

6ti, ^-n^Ptio Jftttl ~4CDS&T£>5,, ] 
(16) Wf3 r 5 , r 6 , r 7 , r8, r 9 , rlO, 

rll, rl2. r 1 3&&Zfr 1 4 J&J-ttt-tfnOT* 

■6±B (15) ©WfcELJlf^flHt^*. 
(1 7) Tf2fl;2 4TS3tt£±IE (1) ~ (4) OV» 

[0 0 4 0] 
[ft2 4] 
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(13) 



(Rio)rio 




24 



(Ri4.)n4 



(Rii)rii 

[0 0 4 1] tfb2 4{Ci3^T v R7 . R8 ^ R9 
tXRio«> t«HPftm/Pi. ' 7*3+^1, 7U- 

r7, r8, r 9*J:tfr 1 0 tt, -tn-eftO *fctt 1 
~4cD&&T&5<, Rn. Ri2^ Ri3*±IfRMtt, ■* 

C«ra-Tt)S/feSt)©T$>^T ; b<fcV^ r 1 1. r 1 
2, r 1 343<tt>*r 1 4«^n-enO Sfetil ~5<D8 
RT»3. R5 43<fctfR 6 tt, ^n^nTMM. 7 

6it *ft^fto*fcfcn~4©s»-c»*. ] 

(18) ffiC r 5 , r6. r 7 , r8, r9, rlO, 
rll. r 1 2, r 1 3 43«fcZ*r 1 4& J ttl j etl0-?& 

*±e (17) ©srWELsn^flHfc^ifc. 
(i 9) Tte{k2 5T*3*i*±e (i) , (2), 

(5) *fctt.<6> ©**ELSH^«flS#Hl.. 
[0 0 4 2] 
[ft2 5] 

(R, 7 )„ 7 ~ /=\ /r— *^-(Ria)riB 



(Ris)r 




( R 16)r18 



[0 0 4 3] [fl;2 5 lt*3^T, Ar i *5«fctfA r2 

T)Vzi*^m. 7U-;H, 7U-JW^-> 
75/S*£l±/\a'7>IC^£SlU 
Tfcg&SfcCOT&oTfcJ:^. rl543«fctfrl6 
tt, ^tl^n0*^:ttl~4OSicT$.^ o Ri7*«ttf 

Ri8tt, J 5-n-?n7^;us, 7;io*->a, 7'j-;w 

^-Tt>S&5 1 b©Ti&oT 1 b<i:^o r 1 7 43<fctf r 
1 8H ^n^*n0i;fc«:l~5<7>g&T&5o R5 43 



20 



30 



40 



(Re)* 



<fctfR6 tt, **HP*l7 , ;W*;Mfc 7;lO*->S, 75 
*t>©T*-3Tt>.«tVH r 5 43<J:tf r 61£, fn-fno 
(2 0)IMBr5, r6, r 1 5, rl6, rl7 43j; 

xsr 1 safi. **i*h'oT**±e (19) ©tiEL$ 

(2 1) T8E<fb2 6T«Stl*±B (D » (2), 
(5) iSfctt (6) ©*r«ELjr?flHfc#«. 
[0 0 4 4] 
[flS2 6] 




(Rib)h 



(Rig)ri9 



50 



[0 0 4 5] Mfc 2 6fcfeV»T. Ar 1 &£ZfArz 

ji^ps. 7;U3+->s. 7'j-;n, 7ij-M*y 
a, 75/»sfeiiAny>if*st. jmsttn- 

TfeS^^fctO-ea&oTfectV^ rl543<ktfr2 0 
tt. *ft*ft'0*ftH:i-4©tRT**. Ri5*5j:r>* 
R20H *tl J 6tl7)l'*)V&* T)\<=l*r^m. TV—)V 

t^->s, 75/i$fciiAny>gf^b, ;in<=> 

ftM-fbS!S;5t>®T*oTt)J;l-i. r 1 843<fctfr 
19(t rE-tt^n0£fcl;U~5©g&T&-5„ R5 43 
«ttXR6 tt. -tn-€ r *l7;l'*^*', 7;io*v-a> 75 

3fc£>T&-3T l b<fcV>. r 543«kt>*r 611 ^tl^tlO 

(2 2) MSB r 5, r6, rl5, rl8, rl9M 
tfr20*^ ^-n^4n0Ta&^±fB (21) ©tiEL$ 

(2 3) TIE^2 7TS£n5±fE (1) , (2). 
(5) 3Lfz\t (6) fl)tiEL*ffflfl:^ft. 
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(14) 



25 



[0 04 6] 
Eft2 7] 




(R«) 



( R 16)r16 



10 



[0 0 4 7] [it 2 7 (CiSI^T. A r i > A r 2 43«fctK 

Ar3 n ^n?n7V-)i&$:&v. z.n*>\zm--? 

(Rl7)r17-^= 



15> r 1 6&<fcr>'r 2 Ote, ^n-e*n0£fctel~4 

rl8U, 0£fctel~5<DgiScT*3. R5 &cfctfR 
6 H, *rtl?n7)V*)V&. 7)l33r'>&, 

(2 4)^IBr5, r6. rl5, rl6, rl8&<fc 
r>*r 2 0#> -^n-^n 0-e*S±§B (23) ©flELi 

(2 5) TBfc2 8T*3n*±C (1) , (2) , 
(5) Sfctt (6) (D*«lEL*^ffl{b-a-ife= 
[0 0 4 8] 
[ft 2 8 ] 



( R 18)r18 



(Rie)r15 

Ar 4 

[0 04 9] [<b2 8t3*5^T, A r4 *3<tr>*A rs 
SfcOTJ&oTfciK Ri543«kr/Ri6^ ^n-ftlT 

7;^+->s, 7'J-;ws, tu-jw-/ 

-C*>gfc*>*>0)"C&t>Tt>J:^. r 1 5*3irjCr 1 6 
tt, **l-€ t n0SfcHl~4OSE»T**. Ri7*5J:rjt 

73,/£*;fcttADy>R ; f£*U -tie. 
IJH-TfeI!5;St)©Ti&oTfcJ;H. r 1 7 &£Ztr 
18H ^n^ft0£fctel~5<D6$:T&5<, R5 i5 

StCDt^cTfciK r 5i5«fctfr 6«U -tft-^tlO 
£fctel~4CDgf&T&5., ] 

(2 6) We r 5, r6, r 1 5, rl6, r 17*5 J; 
r 1 8#, -^tt-en 0T$.^>±e (25) ©W^ELlSf 

(2 7) Te<fc2 9T*Sn5±E (1) , (2) , 
(5) $.tz\* (6) ©WfcELStffflifb^*. 
[0 0 5 0] 
[ft 2 9 ] 




(Rie)r18 



rl8 



40 



50 



(Ris)ri5 J—* X==/ (Rib) 

At/ 

[0 0 5 1] [ft 2 9 fc43V>T> A r 4 i5±tfA r 6 
SfeCTSotfcJ:^ Ri5U«trjtR20^ -t*H?*l7 

T'fc'M&ljfcfflti&^TfciK r 1 5i5j;rjtr 2 0 
tt, ■?-n^ r n0*fcttl~4cDS»T*^. Rig^cfcrjC 

7$;i*fdiApy>f : F^ib, cine, 

liH— T?feI&5fcOTJ&oTt)<tl<\ r 1 843j;r>*r 
19lt ^n^*lO£fctel~5<DggcT-&5. R5 4s 

StiOTJ&otfeiK r 5£s<fctfr 6 ti, -tn^frlO 

(28) MB r5. r6, r 1 5 , rl8, rl9 33 «fc 
tfr2 0#, *n-€ t n0T?**±E (27) ©fiEL$ 



(15) 

27 

(2 9) TEA2 3 OT*Sft*±E (1) , (2) , 
(5) Sfcli (6) ©t^ELlffflft^. 
[0 0 5 2] 
Ht3 0] 




[0 0 5 3] [ft 3 0C£V>T. Ar4 , Ars i5«tO* 
Ar S li ^ft^nTD-^SSrSU ^n^HR-T 

15, r 1 6*±tfr 2 0»i, -tn-^flOSfcftl— 4 20 
r l8(l 0$7ctel~5©ggcT;g>3,, R5 &«fct/R 

6 «, w^ft7^*;i* tvio*->», 7$yit 

TftoTtiiK r5*^r6lt ftl^noSfcli 

(3 0) ME r 5, r6, rl5, rl6, r 18*3 J; 
ZSr20t)K Weh0T*3±E (29) ©W^ELiSI 

(31) ±e (1) ~ (30) <D\,*irtifr<Dm®ELm? 
■bijwt-snrtiEL*^ 

(3 2) WE*iEL*ffflft^HO^ft< tt> UK 

«±©a^«» t ztt-rzs&'pu < t "b 1 B^rr 3± 

IB (31) (DflELlf. 

(33) me«* *ft^*w*» mjx 

(8-*/'J/7h) 7\>U5=:tfATr**±E (32) © 

(34) Mes£«s^rr*JiJj*3B#JiTa«±B 

(32) (33) ©fUELif. 

(3 5) ME*r«*ELJrffl!fl;£»©il>fc< t*> lt» 

■f*±E (31) ~ (34) m*-?tlfr<DmmELm?. 
(3 6) mzmft&V)mV\'7U>-C$>Z>±fiZ (35) W 

tiELif. 

(3 7) «E ! ff»EL* : ffflft:^ftC*ft< tt> ll« 

•2iJi£:5SftJiis*rr*-tE (3D ~ (36) ovs-rn so 



^(DfiEL^If, 

(3 8) WfBiE?LaA^3i«^a^©^ ; S>2S^±T" 
«|jfcSn*±E (37) (DtiELif. 

(3 9) «(ElE7LaA«iiB<7)'>7S< fcfc 1J1*«#U^ 
*7i>mt4±E (38) ©fiELlf. 

(4 0) «^ftA«ij2l)f £*Tt 3 ±E (37) ~ (39) © 

(4 1) ffiE#«EL*?fflfc£to©4>fc<£t>l«« 

^©jtcsuT58^«flg&wr*s*/tttfi^aA«isi 
mmmm&m-tzm t<o^ *>m*9->^ )v i p©s 

#0. 2 5eV£JLtT&5±E (31) , (35) Sfctt (3 
6) OflELif. 
[0 0 5 4] 

Wffl] #S§W©W«EL*Tfflft£«3T£-5ftl 6T 
SSh4f h57U-)^7S>*»#tt. gt,6-£#7 

[0 0 5 5] Se-pTA*-1'>^-^BgSrfflV^^i^<> 
[0 0 5 6] ^©x&lltt, £rF©££KieSLT^S<!: 
[0 0 5 7]® #^*£iiLTi«St6KLfc;ii:. 

(D ^CDffif)^3>7 : t-^->3>a^<, # 
^©SEWftStf CtlTVi* £ 
[0 0 5 8] Sfc, *H^KN-:7:iLn;PS^roiE7L£ 
A*3l¥ttS*<^*. Rl ~R4fr>'xr.;P«$#A 

[0 0 5 9]fi£oT. *5§W©*«ELIg^tt, ft 1 6 
T«Sni.f>77 l J-;l'y75>iI#5fiEL* 

5„ Sfil:ioTt)S!S:?i*«l 00~10000 Ocd/m 

*. fc*, *fg^©^T«IEL3flT©fg3feffi^fitt, 3 
5 0~7 0 0nmSST3&-5. 

[0060] *fc, sjhms • wXtt***< , m^mmm 

[0061] ssicte, #$6w©w«e Lawmen* 
%mm<t£<tom itffl <^ -5 £ n «fc 9 x*;i/¥- 
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a* sis **5s*Ji s **as iE?La a«im«^ **rr 2> n 
-e* -a t # ^©s tgrrsw^ aAiaatJi t o-f * > 

«r»tt?f jaeft* * u TroftAiu^eu d k < < 

[0 0 6 2] ifc, *589iO*«EL*-?ffl<b#«t« 

(g-g-Jl A 3 nfc#* t'J7 fcffittW (3 J; 0 <S^&#I 
*«f»*MW*. rftt>"6iE?LH:jE?LttA<iSfttt*Ml>t' 

[0 0 6 3] *5BWO**EL* : f-fflfl:'&«*d 

(BttHtfVFttAasiEfcatassHte- 

;^U>rfe*-f U7SIS^3&«iBi*OT, * 
OKIE* ^ - v«'>& < ft*. 

3&K;P:/u>j&«**y7?il&£«*ifi«K:#«E 

[0 0 6 4] 

[0 0 6 5] *9BH<D*1lEL*?JIfl:&«l < r*«M 
<Dit£9)} fc"bH5. ) te, flu 6-caati*xh77 



(16) 

■So ) 

[0 0 6 6] itl 6C^liTK«t5t, -ft 1 6K*V» 

t. Rj ~R4 n, *n*n7U~;m, 7;wus> 

7;P3 + vS, 7U-M*yI, 75/StfcttAn 
y>H^$rSb, Rj ~R4 0-5*><754>&< tfc HBH 
7U— ^STab-So rl~r4ll ^tl^tlO ^.fzitl 
~5<Dg$CT , fc<9, r l~r 4 tt^PtK: 0 d £H 

fcl^. f^T, rl + r2 + r3 + r4IJl£Jl±(DS!9: 

io «fc"TRT**. R5 *3«tt>*R6 H. : tn j etl7)\s*r)l> 
7^3 + yl, 75/S*fc«/\Py>M^^* 
U iftP.lii-T'fcS!i5fc©r$oTfcJ;K r5 
*J:^r6»i, ■?-n-? : nO*fcHl~4<DSiC-C t $)*. 
[0 0 6 7] Ri ~R4 T*$m>7U-;PSi:UT 

t^fe^sns. ««*Stt6-2 0o i bO!)«ff*i/ 
Ttt. 7;ua*->S, 7'J-;wS, 7U- 

20 [0 0 6 8] Ri ~R4 -C*Sn*7'J— JUS©***! 
t. ITU, 7i^H, (o-, m-, p-) hVJU 

7>hU;i/S, tf7x-u;ws, 7i^y>f 
u;p», hu;w7>hu;w*#*«*W6ft, #tc:7xzi 

(N(Olil.$ttll:»LT/t5tt) T$.*ii*W*L 

[0 0 6 9] Rj ~R4 T*$n*7;^;PSi:bT 

&1~1 0(Dt>©##£L<, fi&S£WLTV>Tfe«fc 
bTtt7y—;i^iH«^t>© 

[0 0 7 0] R) ~R4 T«Sni>7MJl'StlT 

(i> x^us, (n-, i -) -fu\f)im. 

(n-, i -, s-, t-) :73\>l'»*J&**tf5n*. 

[0 0 7 1] Ri ~R4 T«Sni>7;^ + yItbT 
tt, 7KJW»»0**»l-60t©*J)fSL<, A 

[0 0 7 2] Rj ~R4 Tg$n57U-M*yit 
VXit, 7i/*y|, 4-/^7i;*yI, 4- 

[0 0 7 3] Ri ~R4 Tg$^7SyS(!:bm 

a, yiwsys, -^71^72/1, >?hu;u 

75/S, yt'7xZU^7S;S, N-7i^-N 
50 - h>j;i/75/S. N-7xr;P-N-t7f;i'72/ 
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x-;L—N-7> h UJl/75 /S, N-7iZ*-N- 
tl/^TS/i. yt7fJl/75;S, i?7>bV)l 

75 /I, vtfun;i,75ySi?^tf 

[0 0 7 4] Ri ~R4 -e^$tl-SAny>^tbT 

[0 0 7 5] Rj ~R4 ©5*>©'>te< fct> lflttTU 
-;WS-r»**». »CRi ~R4 ttTl^fCT'J 
-;«#2~4ffl£ft-r-5££#$?£L<, rl~r4 
©&fr© 2 ~ 4 fltf 1 JJU:©g$:T& 5 H b 

U «fc9$?i:b<ter l~r 4©W©2~4Plt 
£9, Setter l~r4#lT»9. ^tt-SRi ~ 
R4 ©T^T^TU-^STfcSCtAWiiL^. T& 
fl^fORi ~R4 *»l»l/THT'bJ:^4flO 
^ >-K ttfcttT 2 ~ 4 «©7 U -;W»*t#SE b . 

2 ~ 4 a<o 7 y -^©ss-g-r & ^ >-£ >s« 4 <@©^ 
4$ id 2 ~ 4 7 u -;us#*-n^ng& « ^>-t? 

£t>2«#N©»£ffiBfc#bT/X5ffi$fctt**ffifc 
tt£bTV>5;i£rtiJ:D#*bV>. £©«R7>J — 

^Si l/Tim < i 1B*»7 iz;«T» 5 i t W 

r^%7U-;i'St^>-tf>ai^-^tc^ 

tS^tWJLK #{r2~4ffl*i4-*fe«3-t* 
7i='JJl-ST?*4:i:iWftLH. 4-£fcH3-bf 

7 iz^sw©7 u tttt, 

(1-, 2-) ±:7*\>Wk (1-. 2-, 9-) 7> 

SbV». ^tie>©7U-^*t>7x^;P»i?g&bT^ 

[0 0 7 6] {bl 6fc*SHT, R5 , R6 T*S*l57 
7^3 ^->S. 7571, Any>MfiL 
TURi ~R4 ©££5T*tffct>©£ra*©t>©J&*S* 

if e>ft*. 

[0077] r5, r6tt. t <b\Z 0 £ 

b<, 2o©7U-;i/7 = y»sa<s-r*vf7x-w> 

Stt*&g&© t> * b ti. 

[0 0 7 8] Sfe, r l~r 4**2£U:0>**©£*, 
■&Rl ~R4 H±f4#>*ll— -CfcgfrSfcroT&^Tfc 
J:V». 3=fc, r5, r 6#2£U:©g&©£i*> R5 1^ 
±, R6 R±HK— -Tfcgfc-St>©T&'oT*>J:^. 

[0 0 7 9] {bl 6©{b£ft©&a*T<6>. fbl 7£7cte 

TlftBJ-r fbl 7(ri3^T\ Aj ~A4 l£, 
ftN©*j!i£#gK*fbTA7{i (4ft) 



(17) 

(3 ffi) iiM^tS7i-M^b ^ne»«i^-r 
fcg&5t>©T&-pTfe«fct^. un6)tf)7xc;Hlj:$ 
6lC«Jft*SWbT^Tfc«k<» £©«-&©BtfeS£b 
T^Ri ~R4 T&3*l-&7 , 'J-;i'X©fcC3T#W , fc 
■ftltBfllOfcO^tfSJlt^tS. R7~RlO 

tt-tft-etir^MrJUi. 7;wd*v-s, 7U-;us, 7 
'j-^t*yi. 7sy»*7iHADy>m^5r*b, 

.**«tUttftl 6©Ri ~R4 <DtZ\Z-?miffz<b 

[0 0 8 0] r 7~r 1 0te^n-^*a0£fctel~4© 
SgcT&O, r 7~r 1 0\S.0T$>Z>Z.tf)W$.ls^o 

[0 0 8 1 ] <tl7 K&^T. R5 . R6 . r 5 

43<fctfr 6ttitl 6©t>©tl^^T*0, r 5 = r 6 = 
0T&-5;i<h#$?£b<^. 

[0 0 8 2] -fb 1 7 fccte^T, r 7 ~ r 1 0 

* 2UU:©»i£T;&-5<i^, #R7~Riol^±ttl^— "C 
S t> © Tfe t> T J: V^o 
[0 0 8 3] -fbl 8fct3^TKWr*£. fbl 8 

20 fcii^T, ArfciN©i&^<&B©A7ftSfcte**&K: 

'is*"r*ru— Mi**-r. 7'j-;niLtn ft 1 

6©Rj ~R4 "CIS £ tl-S 7 'J — JUS© <h £ -3 T^Utf b 
fct>©tra«©t)©*#Kf*ilt3ft»T*. W^xr:* 

»a*#sbv>. £©«-&> 7U-;u»ise»icBSisti 

T^Tfe<t<, d©J;5^:em*<i:bT«Ri ~R4 © 

bT«7 5 7»^»SbVi. fefcb. 75/1H 
frJ;^TH^bbTlfi*SS*t^oTViTt)«t^. 
WCttRi ~R4 T«$n37S/S©&a^<=>S#?-t 
30 5Ci)J»?*5. Z] . Z2 *3<J:t>*Z3tt, -tn-ttlT 
7^3 7U-;«, 7'J-M+y 

75ys*fcHApy>n^^ab, zti*>\m- 

TfcSaSfeCTJboTtiJ:^. Zltl&WA^Ji bT 
«{bl 6©Rj — R4 <DtZ\*>-emtfft'b<Dtmm<D$> 
©**W<5Ct*«T**. ^:fc*b, Z! . Z2 *3«ttKZ 
3 ©5'6fi3*ft<tt>l»iN©iB^ttl©^7tt*fc 

\t^^mzm^r^>7v^)m^m.-r^ Ar, zj ~ 

Z3 ©■r^TdtR|l^fCN©IS'&ttfi'H»bT/X7tt*fc 
40 ©^>-fe*>S©2~3f@*VN°7fi[*fcJiy^&lr J ?-tl-? 

Zi ~Z2 ©o*.© HHS^«2<S*sc© c t'5^7 , J- 
MST»«Ct*«»*UJ. 7'J-;PStl/TH (1 
-, 2-) (1-, 2-, 9-) 7>hU 

SbVi^ 7irM^gt)»SlK 

[0 0 84] Zi ~Z3 T«$n^)±fB7U-;U 

iliIiSStbTUTfei<. B»*<hbT^Ri ~ 
R4 ©id5T^bfct>©2r*tf^C:i:75JT^^„ » 
so I»ltlTli7 5ya*t»*lH. 
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R\ ~R4 T*3tt*75 JIttfT* 
3. sl~s3lt ^nott«l~5©S»T* 
^n6liHW:0l:a:SCtlift<. *oftttl 
«±©«ERT&*. s l~s 3H tftfnotftttl 
T**££j&*#*1/<. S&Ktts l~s 3®lfiS& 

b<> iCits l~s 3*siTJfe5ttl:$tft5Z 
1 ~Z 3 tt, NCi^filC^UT/^ttSfcll^^tt 

[0 0 8 5] ft:fc, ft 1 8 KfeUT, sl~s3)(|52EJ[ 
±cDg&(D<!:£, &Zj ~Z3 H±tt&*H— T?*>»te 
4fc©T»oTfe±H. ftl 8<DRo *±tfr 0 

teftl7CDR7 *5«ttJtr 7 ft 1 8 © 

R5 , R6 , r5*itfr6liftl7Ct)Ot**|l8 

[0 0 8 6] ft 1 7 CDft^lcDtefrT**), ft 1 9 ~ft 2 
4T*3n5ftt*!5«ff*LV>. ftl 9~ft2 4©§* 

fcfetvr. Rn~Ri4«, ^^HftiTVi^;^, yjva 

feotfcik un&©ft#WiLTIiR] ~R4 Ot 

[0087] r 1 1 ~ r 1 4 tt-f-tl-^n 0 Sfctt 1 ~ 5 
CD&gScT&O, rll~rl4(l ftl9~ft24CVi 

[0 0 8 8] fc43, r 1 1 ~ r 1 4 2 £JUL<Dgg: 

[0 0 8 9] ftl 9~ft2 4(D&X\Z&^X. R5 ~R so 
lOfcitfr 5-rlOH ^n-^tlftl 7cD*>©£l^sg 

[0 0 9 0] — ft 1 8 CDft^CD&^Tfcft 2 5 ~ 

ft 3 0Taan4ft£*ww*Lv». ft 2 5 -ft 3 0© 
€-«{i^$n€)Ar 1 -Are i^n-en7 u -)im& 

ft 2 5 (OA r 1 £Ar2 . ft 2 6 CD A r i iAr 
3 . ft 2 7CDAri tAr2tArj , ft 2 8<DAr4 
tArs . ft 2 9COAT4 tArj . ft 3 0CDAr4<h 
Ars £Ar6 tH -tft-tttH— Tt>*fc* feCDTfe 
oTt>«fcV>. 7U-;HOA#fltbTttftl 6©Ri « 
~R 4 ©t^5(Ot)OiW*©t)0t*ff5i:t*«T 

[0 0 9 1 ] ft 2 5~ft3 OCDR15, ft 2 5, ft 2 7, 
ft 2 8, ft3 0<DRie, ft2 6, ft 2 7, ft 2 9. ft 3 

OCDR20^ ^tl^tlTJV^FJVm. 7^3*->S, 7 'J 
-)Vm. 7'J-;^yI, 73/**fcJ4/NPy>JH 
^PSrflU ft2 5, ft2 8<75Ri 5 i:Ri6> ft2 6, ft2 

9cOR!5tR20> ft2 7, ft 3 0 <DR\^tR^tR2Qt 

OftftWiLTIlftl 6 CDR ] ~R4 CD£ £3T*tf so 
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[0 0 9 2] ft 2 5 ~ft 30©rl5, ft 25, ft 2 
7, ft 28, ft 3 0 CD r 1 6 , ft 2 6 , ft 27, ft 2 
9, ft3 OCDr 2 Oti, 0 Sfctt 1 ~4 CDS&T&-5 
A*, rl5, rl6, r 2 0 H0 

[0 0 9 3] ft 2 5, ft 2 8 OR 17, ft 2 5~ft3 0 CD 
Rl8« ft2 6, ft2 9<DRigtt, ^n-fft7M;H. 

y>M^SrSb, ft2 5, ft2 8CDRi7£R^ ft2 
6, ft2 9©Ri8£Rl9£te^ft^ttl^— Tfcgte-Sfc 
OTf*t>Tt>«k^. ^tX^cDft^JtLTttftl 6(DR 
1 ~R4 0£ZL*>-Cm?1t*><D£.mWi<Dlb<D&m-fZ>Z. 

[0094] ft 25, ft28CDrl7, ft 25 ~ft 3 0 
CDrl8.ft26,ft29CDrl9te. 0 £.fz\t 1 ~ 5 
(DSg*T&5**, rl7, rl8, r 1 9 iiO £ 

[0 0 9 5] &43, ft 2 5 ~ft 3 0 f'cfcHT, r 1 5 , 
rl6, r 2 0 # 2 £LtCDB&T&3 Ri5l^±, 
Rl6l5|±, R20l^±teS-*P--t?fcg&5t>(DT<fe-pT 
*>«k<, rl7, rl8, r 1 9 2 &±©I»t'SI) 
Ri7^±, Ri8B±. Ri9ra±tt**H— Pt>S 

[0 0 9 6] ft 2 5~ft3 OCD-g-^tr&l^T, R5 , R 
6, r 5i5<fctfr 6teft 1 6 CD CD £ HUT* "9, r5 
= r 6 = 0-r?$>Z>Z.hf)W3.L^. 

[0 0 9 7] SkTlZ. ft 1 6 ©ft^«©*#«**-r 
**, *5M&tt£*iKI8J£3tt**><DTte&v>. ft 

3 1, ft 3 7, ft 4 2, ft 4 7, ft 5 3, ft 5 8. ft 6 
4 , ft 7 0 , ft 7 8 . ft 8 4 , ft 9 0 , ft 9 5 tt— jR£ 

ft32~36, ft38~41, ft43~46, 
ft48~52, ft54~57, ft 5 9 ~ 6 3 , ft 6 5 ~ 
69, ft71~77, ft 7 9 ~ 8 3 , ft 8 5 ~ 8 9 , ft 
9 1~9 4, ft 9 6~1 OOtRl *©tt£"a"C#UM9 
£7Kl/T^3o icD^fl&^T, Arj ~A r 5 &ffc 
I^T. f^THcDt^HHT^LT*5 0, 

[0 0 9 8] 
[ft 3 1] 
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49 50 



fc^fclNo. R 5, -R« R 55 - R 58 R^-R 63 R^-R 68 R^-R 72 . R^-R 77 R re ~R* 1 R^-R 68 R^-R* 

IT2B H R 57 =N(Ph) 2 H R«-N(Ph) 2 H H : H H FT" 

H-29 H V ®/2 H V ©/2 H H H H H 

|W0 „ bF-n(-^) 2 „ ^^n(^©) 2 h h h h h 

H-31 H R"=N(Ph) 2 H R^NCPhJa H H H H H 
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11-34 H H H H H H H 

" CH 3 r66 = N < yG^ CH 3 

11-35 H H ^© H H H H H 
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M-36 H H H H H H H 

>CH 3 ,CH 3 

r58 - n <2 r65 = n <2 

H-37 H H H H H H H 
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R 80 -R 63 


Fr-R« R^-R 72 R^-R 77 R^-R 81 R W -R M R^-R 44 



11-38 H H H H H H H 



H-39 H X? H ^ H H H H H 

r57=n< 5 r€6=n< ^S 
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* * [ftioi] 

CH 3 



XIII - 1 



XIII - 2 




[0 16 9] 



CH 3 
[ft 1 0 2 ] 
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XIII - 4 \= 



N(C2H 5 ) 



[0 17 0] XmrntDlt'Smt. Jean Piccard. Herr. 



Chim. Acta., 1 789 (1924) > JeanPiccard, J. Am. Ch 
em. Soc, 41 2878(1926) mz&M<DJjmzft?T, 

(filt-fZit^mzfcC, i? (b'7i^) 75>ft^ 
ty3-Kt'7ir;Wt^. &3W;iN, N* -77 
x y V ><t&® 1 3 - H fc* 7 x -Mk^®* & t* 

coi7i] *&w<D<t&m^ m&ftm. mnmx 
(ir) , iHwmm.&v&T.^z h)v (nm 

[0 17 2] Z\tl^><D^m<Dit^\t. 6 4 0~20 
0 Og&Ofl-^MSrfc*., 1 9 0~3 0 CCOi^SI^Sr 

8 o~2 o o t c©iis^77.e^ias«r^b, a# 
[0173] ^m<D^m\tim<D^m^x%2m 

[0 17 4] *S^OfiEL$flJ, 'Pt£< ttbim 
[0 17 5] %%M\*. TEH 43,fctftt^<7)ft 



20 



30 



40 



50 



^&A®mm\z. mftm\zm^2>it'erVo<DiEii&A. je 
&m\zfoCTi&rtt>nz>. ^mizm^^t-t 

iz. %^m^iEiimx®mm^fz\tm^mxmmm^m 
tozm&t-rzzttf-czz. m&\z£-?T\z]E 
TLaA&sijf & £ztmT&A®mm<D^?tibiSLVts; < 

\$. *n?n\z&^T, &A®mzft-omt®xkmm& 
m-vm^zmmizm-tTb^o 

[0 17 6] 5S7teJf<DJ»£. IE7LaA«i3SHOiP$i5ct 

zfmT&A®mm<Dmz\$&\zi&%.2 n-r. M-xmz 

■fcoTfcg&Srt*, 5~1 0 0 0nmf§g, #Cl 

0~2 0 0nm£-T& L<Ao 
[0 17 7] IE?LaA^jtSW#^43«tCX«^ftAliBI 

jkdj*;*^ ■ &ytm)$.<Dmmzi:z>tf, 
wf$t^is%b<ui/i o~i otengt-rntf 

fl^fcb^ilETUX &*©£AJl<i:«5MJi£# 
tf5*§£H, £AJf telnm.1^ ®mm\Z2 OnmfiUii: 

±m\t. ftAITl 0 Onmgg. HitJlTl 0 0 

0nmS«-Cfe«.. £©±5&lg/PfcO^Tte&AfiaiJl 
£ 2 Jftgtf 5 <h i* |^ 5 . 
[0 17 8] ffi^fclt-S^B^tt^aA^SI 
/■^lEft&AlliiS©*^ 'J T^KS^^ U 

[0 17 9] *389KDffc£*tt, JEft&AiiS 
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[oi8o] *mw<Dit%y>$:iEiiftA®mm\zm^z> 
GV>zmm-rzi)\ 9>z>wmww >^-t»c»*a 

[0 18 1] Sfc. aWOWWEL^UfflViStlTV* 
4*a**ft^«. #WB36 3-295695 to 

#H¥2-1 9 1 6 9 4*fttt. Hi?3-7 

[0 18 2] IE?L^1l^ftiE7L&AJI&jE?Ltft&JI 
*. AC (ITO<S) «*i6'f*>fl;#5 l > 

«B«Bt-r^CttC«toT, U WftU 

i~i onis&cDitwRfe, n— *otr>*— *7'j- 30 

v * **«<h $ < . ©JR£ fco J; 3 ftft^tt ft fli 

[0 18 3] *»W©fl:^«*±rit»i-r«iE?LffiA* 

its izmm-Tzmmfc-s®} t lth, #u^7i>a! 

«PScL<, «Httro^$f^IE7LaA«t)L<tim-IE?L 
&A«ii£Ji <h lt# U ft7i>?li±l:HltS 
fc, *f6W©^-&«J*iE7L«2IS I bb<tt»-iE7LaA 
*t2£Ji<!: Ltait* Z fctt-f *>fls#^ >^*^©j« «o 

[0 18 4] ^Wlffl^-S^tTWSb^tfU? 1 :*? 
x>iLTlt ft 1 0 3TfSftS«HftiSfrr5l 

(£TF. ra^fltAj ) . fljl 0 

StlSttigmffitfkl 0 4T^Stl-5«IB*&t?r*-r 

s s n -a t> © if % n * . 

[0 18 5] 

[ft 1 0 3 ] so 




[0 18 8] ST, I^AKO^TKfltS. 
Affltl 0 3©*Jfil|Hfl:ft*rU MAKflSl 0 6tfS 

[0 18 9] 
Ut 1 0 6 ] 




[0190] ft 103, ft 106 tC^ViTieT R31 

[0 19 1] R3i:fe,fctfR32T«3tt**«iJi6Hfc** 
oT«t<, ^S6~15©t)©*5»4LK B&Sft 

[0 19 2] R3i*J:^R32T*Sn*IBttr»E*fl:** 
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[0 19 3] R31, R 3 2tLT«, TkJRK^, 

ft***a*#s b < . Wfctt**»w»*bv». 
[0194] mwz&nzm'&WAow-vim&g. (fti 

0 6CDm) IJ4~100. > < li 5 ~ 4 0 > 
£?*L<te5~2 OTibS. ftl 0 

X~$>?Tb. ftl 0 3C*V»TR3itR32©a#-»**a 

[0195] mwz&vzm&itAonmw-iZft 

fili3 0 0~1 0 0 0 0i«T'*l>. 



* [0 19 6] »£#AcD*iS!S (ftl 0 6CDX1 
X2 ) tt. zkJRJSFf. ISHI, JUS, 3fl«OADy> 
gft**5. ;LCD**a§gte, Httfc, A CD 



[0 19 7] 



10 



S£#Attftl 0 3C75«jt¥ftcO*. 

tffficD^E 7 V-fi£^Sr^ LTtAT t> «fc 
[0 19 8] l^ftA©^Wf{tl 0 7 All 
0 7l:ttftl.O 3fc^Wfcl 0 6CDR31, R32<Dffl-&* 

[0 19 9] 
[ft 1 0 7 ] 





R a 1 


R»8 




A- 1 


H 


H 




A-2 


H 


Ph 




A-3 


Ph 


H 




A-4 


Ph 


Ph 


> 


A — 5 


H 


CHs 


(**#»;^-) 


A-6 


H 


■t-C4 H, 





[0 2 0 0] *tC, ^ft^Btr^ViTittWr-S). *m 

£-#Bf£ft 10 3 ©«it*tttfl: 1 0 4<nmmm&t& 

[0 2 0 1] 
[ft 1 0 8 ] 




[0 2 0 2] ft 1 0-3fc-3Vvri4*£#:A©t><B£H* 
T»*. ftoT, ftl 0 8*©R3i. R32«ftl 0 3 CD 



[0203] &fci\:i 0 4iz-3^xm-rt. R33is.tr/ 

l»*«ft**S**U ^n^ttH-TfeS^^feOT 

[0204] R33, RwT'&znz^wm&ntfcm^ 
mwjmmtfcm&o&ftMte. ftio3(OR 3 i, r 32 <d 

£ Z. 5 T*tf fc t> © £ |^«|cT) CD £ t #T * 
•5. R33, R34<D« 1 *L/Vi i bcDt)R3i. R32<tl^ 

mx&Zo R 3 3tR34<h«H^(ri^^bT^Sr 

R34fc"3^TH, ftl 0 8l:*l»ttiH*T*5. 
[0 2 0 5] Jif K*W-*#S£«:B®¥J%*£flE (ft 



1 0 8 fc:feW*v+w) Ji, a-a-^AtH^id, 4~1 
00, ffSKU5~40, ££>K»£L<H5~2 0 
ftl 0 3©#t£*&iftl 0 4©«jfiJ|i 

fttoit^ii. fti 0 3 coetitiiMa/ft 1 0 4©n* 
* ;wfc-c io/i~i/io SST'fe ?>o 

30 [0 2 0 6] S^KcfcttS^S^ttBCDa*^^* 
H3 0 0~1 0 0 0 0i«tjfe5. 

[0 2 0 7] B(D*SS!S (ftl 0 8 

ft-5Xi *5<ktKX2 ) \$m'&#A£mm<D<b<DT&K>. 

[0 2 0 8] &i3, #H£-#:Bf£, I^#AtKil:, 

ft i o 3 (ommmttit 1 o 4 ©raBrnfitTiffiScsti 
sri^si/i^. i o^^T-e&tnifificD^y 

©tvfm?»oT"bJ:<, ft 1 0 8®*i6S:ttC©J:"5 
fr#i££&^T-5fc<DT&5. ftl 0 3, ftl 

0 4 <D#|&¥feP5±te, -tJHFnH-Ta^TfcHfc* 

[0 2 0 9] *«^#:BCDA#:^JSrft 1 0 9 IZmto ft 

1 0 QKttftl 0 3©R3i, R32<Dffl£-e\ ftl0 4(D 
R33> R34©ffioi^ -T/^fc^ft 1 0 8COR31, R 3 2> 
R33> R34©a-&*T*bTV»«. 

[0 2 10] 
so [ft 1 0 9 ] 
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R B1 


Rsa 


R.a 


R.« 


B-l 


H 


H 


H 


H 


B-2 


H 


CHs 


H 


H 


B-3 


H 


Ph 


H 


H 


B-4 


H 


Ph 


Ph 


Ph 



to2ii] s n, ftios (Dm&ftc iz-o^xmw 

f*. ftl 0 5»C3V»TEf R33*J:tfR34KMI:i 
[0 2 12] Xi ^d:Z>*X2 tt, -t+l-tfftH— TTfcJlfc 

y^^T?**. Xi *3J;tXX2 lil^C<0^i©IS 
[0 2 13] nte¥i3»£££«U S«=fT««^# 

a, #m&ftBtmm\z4~i o o, »st<(i5~4 

0, £e»Wi?i;b<«5~2 OT*^ R33 
i:R34©a^-a-3i«H-<0*'&# (#t#'JV-) Ta&o 
Tfe, R33tR34<Dm^"&^S/*^*M^ (3.#U7 
-) Tft^TfeiVi. #I^#iLTtt, 

[0 2 14] S*tr:fctt3S£#CCDS»¥i3# 

flW3 0 0~1 0 0 0 os&t&s. 



* [0 2 15] I^#Cttftl0 5l:StJ:5fti 



10 



[0216] I$#COW|E«Sft 110. ft 1 
*T. ft 1 1 0 teft 10 5 tRCT* 0 , ft 1 1 
ftl 1 0(DR33, R34©«a-&-&T*LTti-5. 

[0217] 

[ftl 10] 



ill: 
1 \zit 



20 




[0 2 18] 
[ft 111] 





R» 


R.4 




C-l 


H 


H 




C-2 


H 


Ph 




C-3 


Ph 


Ph 


<**#»; 


C-4 


H 




) 


C-5 


CH S 


CHs 




C-6 


H 


CHs 





[0 2 19] #56HTH:» #Uf*7i>tlT. ±IB 

[0 2 2 0] # 'J f 1 7 1 >tt 1 iO*Sfl V>T t> 2 i 
fiUtflWLTt>J:V». 

[0221] *8HKJib>«#U?*7x>«>lltja}23 

[0 2 2 2] ±GQJ:5C. *58MOft^4fr*iE3LftX 
Ttt, flAtf , #MBB 63-264692 

>, x5 i u;i/^fe*#cDft-a-^i^esi?$n^^< t 



50 



^vIX 7>N7tX ^'Jl/X 3JP^.>, 12- 
■3W*3«»r*«». **V»tt«flBA-f >^-«l"fcfl-*S 

[o 2 2 3] «?&xtiSJiicti. mj* (8-*yj 

fct>©-C*oTt>«fc<, £<DJ:5&«£HMJ7. (8- 
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[0 2 2 4] «^aA$8j£B£tt^£AH£«^«l3lS 

[0225] stz, mmit^mm\z\t, -wmm^^. 

[0 2 2 6] Z.<D£5?Zt7X.>^*-tLT\-i. )\>7V 

[0 2 2 7] *5gBJTH. h* 
[0 2 2 8] K-yH^fb^S^^fT^Ti < , 

af^v<\t. ]Eii&\mmm3:Mtirz><D&£^o mz 
lEH&xmmm <D^m^mm t amm^m \zk-jv > 

©. jmirgrrs^B (s^aA^2i»^*^ai>«^ 
[0229] ;i/y^>©K-tr>yjtsti> ;wyi/>^ 

<, H-T'I^fttjttl/O. 1~5 OwtX £T5 £ 

»^u<. s^tcteo. i~3 owtx . m\z\*o. 1 ~ 40 

2 0wt% itSIt^ffJLK 
[0 2 3 0] ^fgWTtt, J^U>Ott*», ffiOS3ttt 

[0 2 3 1] ♦SBWOflS^ftfefr* 
[0 2 3 2] *5fiM<Oft;^*d*jE?LaA»a«l6 so 



/50 

[0 2 3 3] ig^BK&I^T. lETUsJztf*^ 1 

^«|tLTH. *^H^(D{t-&%©ft&(CWIECDIE7LaA« 
[0 2 3 4] #Uf*7x>Sffl^fc 

oNHzmmvm'&m&mytMtLTftfEZitz z. t.tm 

[0 2 3 5] CCD*^cDig^tfctt, **U7flW)ftKJ: 
*»WOfl:^«l3WSd«PA*fc:#L3 0~7 Qwt 

x , $?>ic«4 o~6 owtx , wtias owt« eg (fie 
ot, a#*fgwo<t^/«-?ftA«2ittiffiswr«. 
^^©ssit^ 30/70-70/30, ssnn 

4 0/6 0~6 0/40, HI;lt5 0/5 0iS) 
[0 2 3 6] fi£B©J*3tt» a^B-BKffiS 

mwut&v>> m <Dmm*m <t -r 5 ^ £ a**? 

$b<, MWHH1~8 5nm<h-r^>vli*W$b<, 
S&tr«5~6 Onm, WKtt5~5 Onmi-r^^l t^Sf 

[0 2 3 7] ig^lOf^ffittTIl, 

[0238] ^fe, jg^Btt. rnxmskft-ommfc-sy) 

BSr^T«^Bi:-r«t*lfflE^-3B3t*«#&nfc 

[0 2 3 9] *5Bifi©<k^»tt»*U<ttiE?LaA*liai 
BfcfflV»6ti**«. £<DI?LftAG!i£BlllgLTl§:tt£ 

n*»*B (m^-aAli3lBS**as«^"b^tr. ) t 

(TM^Xfctf^v^JH pOM^O. 2 5eV£i±Tafe 
^>^t*W*b<. ^('0. 25~0. 40eVTa&^>d 

[0 2 4 0] ±l2<7)-f^>'fb#x>->^;H P«ill 
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[0 2 4 1] &43, *ftmoXt&$JO'1 *>flS#x>5' 
WH P ©ffifcffSW: 5. 0~5. 4eVggT'&5. 

[o 2 4 2 ] ±8bgh :*wt;#^>->-wn ptis e 

ffi, ^ffl, 1 2 3 (1 9 8 5) <DfB« 

nefil^M-lf^St r Model AC- 
1J (Wmm&W 1 0~2 0 0nmJ¥cD¥S<D 

I TOl«fg*tt5SS^X7'f K^5X 

[0 2 4 3] ±fBCD&X*;W*-1t^#ftgfif£, 0 2 

[0244] 0 2tr*-r«t'5{r, ^sbi o«, mn- 

&7>~7l 1, :7 a;*-* l 2, #sm§§l 3, <BX 

tf^ss i 4 . Mffl&w l 5 . atff&*& 

Bl 6*5.fctfX-YX7— 5^1 7trJ;t>8lfi££n, X- 
[ 0 2 4 5 ] *»§5 >y 1 1 >^ tfli 2° 

d(D7>^e.mfc^^ ; ty ^p^-^ 1 2('«tD 

2 0 0-3 6 OnmCDffitcD&gKfl-ftU > TOP S 31 
ffll'H^M-r-So 2 0 0 ~ 3 6 0 nmcDftH, E = hv = h 

(c/A) (E:X*;P¥-, h : :/7>:7J£St v: 

£, #*6. 2~3. 4eV£&5. CCD^i&jex*^ 
£, **x*;i/*-T#«»*fc J: 

BTfe-So c©j;^tcbT4!tm^n^«T^m^i 30 

3 «fctflgX*Jl^-«-?fHfcgfi 1 4 ViTtHfe 
jmEfc£©**&l/fc«, 0 3l;i7r;-r<k5&i!>jgx*;P 

• &m«^»#ft <s*#tt) zfcw^mw. 1 6 

[0 2 4 6] m*&mZ7F;ir£.?\Z. u©3tffftHJ$ 
(Count Eer Second : CPS) fc»Hx*;WP- (eV) coH« 
tt, «tt^3t«T*S[ffl^n* (CPS) n £U MM 

*. n©4t»i»#i/2e«fflbTv>a. « 

[0 2 4 7] ftiSfisiJfPgB 1 5«, 57n^-^ 1 2 
W&glKIb, X-Y*t~5>1 7tC<fc^D->7 P ;W4B© 
«W*J:l«Sx***— «^*IMIB 1 4 

[0 2 4 8] «£oT,#f69!T?te, H3*»6#e.n*3t 

[0 2 4 9] *K9l«>ft'&'H€&trJllz. 

14, *58WOft^»<0*lBl*»6»6 ! Mfc'f*>fl:#T' so 



/5<? 

tt« s je c 2 «£ju©fl:£*w*£* sn^tft. 

[0 2 5 0] ■i^y^'ry'y^^l pO»»lttt» * 

[0 2 5 1 ] fc*5, 'fi£*S*rtE3-frfc«J«Ttt, CO 

[0 2 5 2] Ril:a, tt*HR©*SV»tm. #Jx. 
Kf, Li, Na, Mg, Al, Ag. In»4V>ttC*l 

~1 0 0 OnmgStt^CiAWSbl-n 
[0 2 5 3] ^ELsSH^ffiSBteS-ftSfcfeKte, i!> 

*K^^cDSji** s 8 0%.&Lh<i:ft£«fc'5t;:Rlffi 

©$m*±tf*S Jlt* 1 *?*^. 

Ji. I TO, SnC-2 , N i , Au. P t, P 

d, h*— /i>h£ K-yufctf'J tfn— i^UE^wmz 

fflVi*Ct*W*bVi. fi§ffi©JP£«l 0~5 0 

OmB-flEfc-r* UK, ^©BHIttS 

SffSb^feWibTl 0~3 0 Q/D© I TOifimi £ 

ns<> 

[0 2 5 4] »«»»K:WK*9l8tt&V»*«. 

[0 2 5 5] *«C^a«ft»»?&fflV»«»'&^ 
[0 2 5 6] ^t', *5gKCDW^EL«TCDia)S*feS: 
[0 2 5 7] Hff£J:tfMS, mm&*>Xrty*&& 
[0 2 5 8] iETLaAIISie, fg^B^ itftfftAi 

7^7 7^«l*fcl4«lMil«0. 1 mi &Tf 
TEfttO. 0 0 1 wm g«T&3o ) Wi^K 
*6ltBl*«#6n*. IftM&StfO. lum ^i@x.TVi-5 

[0 2 5 9] *ffl«J»©*#tt#K«fiana:V»*«, 1 
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O-3pa«T0>*2££U 9R*XftM:0. l~lnm/se 

[0 2 6 0] ;:n6*Jio»ric»cjl5fi3ll*j**fflv»*« 
££*^t. iu**»ofl:'&«*^a-a:*«^» ft: 

tXl>® 7>^5a7-^nyi»;h (LB) fcfet* 
[0 2 6 1 ] *5fiW©**EL*TO» «#. 

x^ifjT^dtfeT^-s. WJraWEli. Sfif, 2~20 
v satsns. 

[0 2 6 2] &*, *mW(Mt&®\Z. Kt-ttStt 
[0 2 6 3] 

[0 2 6 4] <jgJ60iJl> 
N. N, N* , N' -rh7 (3-t*7i- l J;W ^> 
5?5?> (ft^ftNo. I - 1) <D^m 
2 0 0 0Bl©HfEE**««Hm--hPK7x=i^2 5 
Og CD (1. 2 6mol) , 5%Pd-C12. 5g , X 
9 J—)\t\ 2 5 0ml£ttj£^, ^®iCTS^*CD*^^ 
^fcSMKStffc. aSj®bTMi££l$3cb, Jt?££i§i*S 
SbT, 2 1 2g cDm-75 y k'7i^efc (JR^ 
9 9. 9%) „ m--hDt;7xZM2 5 4 

g (1. 2 8mol) £Ltz$k>?\-\tm*>r-MZT%? 1 
Ay^Efcaii-C, 2 1 5g ©m-7Syt'7i-M 
'&1t (iR^9 9. 7 %) o 

[0265] 1000 0m\<DKfc.®mz, m&.Wi7 7 5 
ml, *7 7 5ml, *7 7 5g £tt£*, m-75/f7 
iZJH2 5g (0. 7 4 Omol ) &MZ.TmM2-& 

tzo zn\zox;&>-F-cmffl&j-bi)<y<L5 e. 3g 

(0. 8 1 6mol ) CD 7 5 0mlzkfg?&£ 3 OA-MSST 
b, ^-CD&5 0^nHSKT»»Ufc. #6nfc5>7!/ 

(1. 1 2mol ) col 2 5 0ml*^SrlB#RMTb 
If bfc. 

[0 2 6 6] KJH**£imx9SMAlUU W*8Jf 



(81) 

ft, (WV^->7A) , ig&@£b, 

HKb, 2 9 7g <0m-3-FfcT7xx;Hfc»fc (2A* 
yf^t)tTO«*7 1. 7%). 
[0 2 6 7] 2 0 0 OmlcDSJ&^SgtCm-JS / t'7i 
-;H4 0g (0. 8 2 8mol ) , m-3— Kk'7x- 
;P2 3 2g (0. 8 2 9mol ) , ftR*U9A6 3. 1 
g (0.4 5 7mol ) , JBffil 3. 9g , ~ hn^>-fe* 
io >8 0 OBlftttii*, Ar««TT3 2RfMHUI!iaita 

BSbfc. #6ftfc3SttSn-'vHJ->/h;i>x>=4 
/l KTv'U#y;M7 72»«8Sb, 4 4. 5g ®S> (3 
-k'7i-W 7=> (ffitt&A) (W16. 
7%) . 

[0 2 6 8] 5 0 OnUDRmmmtZi? (3-H7i- 
W 75>4 4. 5g (0. 13 9 mol ) , 4, 4' - 
ya-R'7i-;i/2 7. 6g (0. 0 6 8 Omol ) , 
»*U'7A3 4. 3g (0. 2 4 9mol ) , ff§©2. 
20 3g , -\*W<>-&>1 8 OmlSrtt^, A rfLSTFT 

2 4«HHJBJIftai«a-e-fc. KJ£#I7&, itilbTWgj 

h;PX>= 3/ 1 KTv'J ^y^^^A^Sab, 

3 Og CD-*fii§SN, N, N' , N' -f (3 - 1* 
7ir>j;W *OS>5?>*»fc 0K<S5 5. 7%) . E 

n*h;px>icT??ifea»«b, *e«9 9. 5 8%a 

6. Og t»ES9 9. 2 3%S5. Og £#fc OR3£2 
0. 4%) . S&fc, «WMH«ffV». «g9 9. 9 9 
%ffi8. OgSfL 
so [0 2 6 9] SM*f:m/e 7 9 2 (M+ ) 
ftWVLXIlrhJl (I R) :04 
NMRXA? : 125 

^^fi^gSi|5t (DSC) 2 0 7. 4t, # 

7 7.&*£i&g 9 5. 8"C 
[0 2 7 0] <^SSM 2 > 
N, N, N' , N* -fh5 (4-k*7i^'J;W ^> 

({b^-tiNo. II- 1) CO-^Bg 
4-75/ f7x^7 2. 5g<D(0. 4 2 9mol 
) , 4-3-Hk'7iz;H2 0g (0. 4 2 9mol 
40 ) , g?glAU^A3 2. 6g (0. 2 3 6mol ) , M 
6. 8g (0. 1 0 7 mol ) » xha'<>-tf>4 3 0ml 
2 1 O'CT-^lJSlCa-B-^o SJt^&fcftb, 

«©*»fc«ffi«3tbfc. S&K:** 5 0 0ml 

Sy^f ;^M7S H (DM F) 2 5 OmUzmf&mM 

bT<-3fc4£>, St&bTBfc£, JSJKSttKI 0 0 Omltg 

AbT#raufctsa*it», *ft, ^^y-;uft^b 
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[0 2 7 1 ] »&ftfc*fl-*"$A/fc*ISa3 5g £h;ux 
yi 5 OmlTfl^SL-T, itttfi'J^H-ttS©^ (4- 

5tb£, JRMtel 9g (JR*1 3. 8X) . 

[0 2 7 2] y (4-k'7i-W 75>15g (0. 
0 4 6 7mol) . 4, 4' -v3— Kh':7xXjy9. 5 
g (0. 0 2 3 4B0l ) , MRftUtifAQ. 7g (0. 

0 7 0 2 mol ) . IB 0 . 74g (0. 0 1 1 7 mol ) , 
- hD^>if>7 6il*ttii*,' 2 2 0 < CT2M(E: 
S-tirfc. K*RDMFS7 5 OiltP*., ^BtJSjgL-Tffl 

nfc**^A-«ttft2 5g £1 0 Ofgfi© WIOOT3 
0«i|g I P H £iSi9iIbT, BW«T***ft6»©N. 
N, N' , N' -7-Vy (4-t7injJW ^>v>» 

(JR»9g, JR^4 8. 6%) . SSlr, 
UtatfrV^ *E£9 9. 9 9%fi§#fc. 

[0 2 7 3] SStfffi : m/ e 7 9 2 (M+ ) 
#^©JRX^i7 h;l/ ( I R) : 0 6 
NMRX^? MP : 07 

*«j£ME«*Si^ (DSC) :HkA 2 6 7. 7^, iS 
yXm&Um 13 1. 8*C 

[0 2 7 4] <*J6«3> 
N, N' -/7i^-N, N* -v (3-bf7x — U 

jw ^>s?y> (ft^«No. vii -l) o&m 

1 0 0 0 Oil(DE)t«|l:. Jtttttl 5 5ml, *155 
g , 3k 1 5 5g Srttji*-, m-75yt , 7i-;i'2 5g 

(0. 14 8mol ) SftlATMWSttfc. untlOtK 
TTlIKthU^l 1. 3g (0. 16 4iol)© 
1 5 0ml*i§?&£3 OftmffiTV, *<D'&5 0£-mn& 
fcT«#Lfc. WStlfc^ri/n^A***^* 0"C 
gTFTS^fl^'J^AS 7g (0. 2 2 3mol)©2 5 

omi*igi&£ ntwwrFbfc. ?bt& i sf mmu-cmw 

U ^S^MbT2^fK*^bfio EJ6iWS*SlXf 

[0 2 7 5] ^n$n-A^>lCty'J*^l/*7A 
MFSb, 2 8g ©m-3-Flf7xx;H&#;fc. 

[0 2 7 6] 3 0 Oml©Rjfc^gg^N, N' -y7xr 
M>yy> 1 Og (0. 0 2 9 8mol ) , m - 3 — K 
t7iZJl^2 5g (0. 0 8 9 3mol ) , If^'J^A 
12. 3g (0. 0891 mol), MM 2. 6g , xh 
a^>i£yi 5 Oml£tt&*-, A r SUHTT 2 4 ISIHHin 

X^;P=5/l('T^U*y;^7A«Sb, 1 5g c 
-^fitMN, N' -S^xX^-N, N ' -y (3-t* 
7i^'JJW Ayy^>*ffc (JR*7 8. 8%) . £ 
n*h;PX>fcTfWSft««b, 10. 6g©*Eg9 
9. 9%&£ftfc (JR*5 5. 6%) . £ ■=> ICff-^Stia 



(82) 

[0 2 7 7] HM:m/e 6 4 0 (M+ ) 
fSftRtt*'^ MP < I R) :08 
NMRX^i? h)l : 09 

SiSi^llS (DSC) :»£ 189. 8t:, # 

^xc^ias 8 3. 6t: 

[0 2 7 8] <**«4> 
N, N' -y7x^-N, N' -fc'3. [-4' - (N 
-7i^-N-3->fJl/7i^7S/) k'7i- 

;p-4— fjw ^>s?s?> (fc£«Na x-io) ©£• 

5 0 Oml©KlS^§SfcN, N' -y7i^M>yy> 
3 3. 6g (0. 1 Omol ) , m-3-H h;px>2 

5. Og (0. 1 lmol ) , K&#U?A2 7. 6g 
(0. 2mol ) , mn2. 6g . xhP^>if>2 0 0 

■lStfc&*, Ar^TT2 4P#raSn^)l^$-a-fc. S 
«»T«, WibT******, aSffi£i§<«@*b 
7c. »&nfc3S«ESn-^*1f->/Wl'X>=l/2C 
T>'U*y;l'*7Al»»*2@ffV^ 2 8. 1 Og © 
N, N' -v7xX;i/-N [-4- (N-7xx;W-N 
20 -3-^^7xZJl,75/) b*7i^-4 — OH 
^>v>>>£#fc (1R^4 2%) . 

[0 2 7 9] 5 0 Oml ©£^§§£4, 4' ->?3— H 
h'7x^8. lg (0. 0 2mol) . N, N' -5*7 
xX;y-N [-4- (N-7x^-N-3-^f^7 
x-;P75y) f7xZJl/-4 — r;H ^>yy>2 
8. 1 g (0. 0 2mol ) . Sl^'J^l 1. 0 4g 

(0. 0 8mol )'. Mftl. Og , XhO^>-fe*>l 0 
0 ml Stt&*, A r jKflrFT 2 4 BtKiOl^JlSitSl+^p 
SIS»7«. WiLT**»fel**, tSffiSr^®*b 
so fc. SP»n&M*n-AW>'/h;H>=2/li: 
TvU*y;y*7A«M5:2|iIfT^. 11. 6 2g ©i8 
ttflEON, N' -y7x^-N, N* - fc? 7. [-4' 
- (N-7x-^-N-3-^7x^75y) t' 
7x^-4 — r;H (4X^5 8 

fifitSU 7. 3 g ©HE* 9 9. 9%©^fe©SHJ© 

[0 2 8 0] nmftffi : m/e 1 0 0 2 (M+ ) 
gJtfURJKX^ ( I R) :01O 
40 NMRX^ h;U :011 

.?i*2t£2JRftll£ (DSC) : Mj»J4*«ianft:*^fc 
(««8©«^e»T ; &;i/7 7X-ca&ofc) . 

*f7^te»»ilE 132t 

[0 2 8 1] <mffiM5> 
N, N* -y7x^-N, N' -t*X [-4' - 

(N, N-y-3-t*7xnj;l,7i/) t'7iZJk 
4— f;H ^>v> 5 > at^No. X-3) ©^ 
3 0 Oml©SJS^et'^ (3-tf7xX'j;W 7$>1 

6. lg (0. 0 5 Omol ) , 4, 4' -yH-Kf7 
so x x;W20. 3g (0. 0 5 Omol ) , ^SE^U^Al 
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3. 8g (0. 1 Omol ) , mffil. Og , ZLbw<> 
if>l 0 Oml£ti:&*, A r SCflitTT 2 4 R^HSn^iSSE 

5/lCT->'J*y^*5A».»b» 12. 0gO4' 
- [N, N' - v (3 -f^xxU^TS/) ] -4- 
3-F-l. 1' -t'7xr:;WSr#fe MMS4 0X) . 
[0 2 8 2] 3 0 0mlCDS^§StC4' - [N, N' - 
v (3-f7inj;W 75/] -4-3-h*- 1, 
1* -tf7xX;H2. Og (0. 0 2 0mol ) . N, io 
N* -/7i-;K>-/-/>3. 03g (0. 0 0 9mo 
1 ) , Ri*UW5. 5 2g (0. 0 4mol ) , JBt» 
0. 5g , ~hD^>if>l 0 Oml A r ^iSit 

TT2 4B#P B 11niiSBfiE$-&Ac. R*»7», ffiiiLTT 

X>/n-'\4 i -9->=2/l (rTvU*y;W*5Am© 
£2@fr^, 6. 9 0g(DN, N' -v^xXJW-N, 
N* -fc'T. [-4* - (N, N-S?- 3-t'7i- l Jil' 
75/) t*7xr;l/-4--fM ^>v>v>£#fc MX 

$60%) . ;ittswux>K:T?ws»iii»u 5. 2 20 

g©S*eg9 9. 9 %©gi$SlfeCDS^07 ; E;W7 5'7;^ 
©@#£#£:o iODfl;^«Kl'3V»Tt), USSfcl 4 £ Hfill 
(3, I R> NMRCioTHJlLft. 

[0 2 8 3] ft 3 lMfcl 0 2lCSSn«ACDflS 

£#jfc_tt2©7j8H::*PbT-&fi&U I R, N 

[0 2 8 4] <^M«6>JP* 2 0 Onm© I TOgit 
« (»&) Stn#7XS«^ *ttft*l. 7-feh 

»X^/-;U1'*»63l*±tfTie*bTUV/03 8fc# 30 

Lfca, i&*&fi©s«*;i^-tc@£bT, ixio 

-^Pa&TSTMffibfc. 
[0 2 8 5] &V>T, $1101 1 ©ffc-8«^*j§g 0 . 

3 0*C-1 0 0%RH43«fctX6 0*C-9 0%RH©ffiiB 

it 1 1 o;&Ein£U:;tt«UTt>jg«<tttsc:s-f. sfcje 
fr^viT, tti^^^-t^jtttAc- 1 own- 40 

5. 3 5eVTafe^fc,, 

[0286] <mmm i >mmm 2 azxmkm 3 ©it 
tt*?it. zrzMmmo 1 p h, ^n^n 5 . 3 6 e v& 

it; 5. 3 8eVT*ofc. 

[0 2 8 7] <%Jgfl8>?tM0y4££tf£tt0l5©ft: 
^*Kr?V»T*J6« 6 fcH«K*E*Lfc£ 31 3$ttM 6 



■sfc. StlflCIpH -ttl**l5. 3 2eV£sJ; 
#5. 2 8 eVTJo^ft. 
[0 2 8 8] <it&0!| 1 >$ttff 1 ©ft-g-ft©^ D 
fc, {fr&*|©N. N* -v7xX;P-N, N* -v (3 
-^^7iZJW -4, 4' -775 / - 1 , 1* - 
t*7xx;P (KjS: 17 1. 2*C, tfyXm&Mg.: 6 
1. 31C) . fcSWi, 1" -t*7. (4- 

v-p- MJ;U75/:7xXJU) ->i7D^-9-> (Hk 
A : 1 8 7, 8*0. #77.e&fiS? : 7 9. 9^) 

3 CC- 1 0 0%RH©ffiiB«fc4fcgb;fc. ^ISE^J 6 ~ 

**hS-*\ lt£W)®\$3 BBH> fls£W@tt3 0 HSU 

[0 2 8 9] Sfc, *lt«6tBl«Kfl:^«i®ifl:^'« 

5. 4 0eVT*t3fe. 

[0 2 9 0] <3J60| 9 >JP£ 2 0 0nm©I TOS9i« 

>, x^y-;p^ffl^TS#iS^bfco *-©S«£=t 

j»X^/— ;P*ri>£3l#±tfTS£«bTUV/03 

bfc«. ^*ga©S«*;p^-tr@^bT v ixio 

-4Pa«TST^ffibfc«, 

[0 2 9 1] *tt«l©fc£« 0. 2 

M/secT7 5ni©JPSteJlMIU IE?l&A<i§ii£B £ b 

[0 2 9 2] hUX 
(8-*yj/?H 7^5X<7A£s§*j£&0. 2nm 

/seers omoym^izmmvT. m^&xm&- mxm 

[0 2 9 3] ME«ffi5r«-P^:SS, MgAg 

(S»itl0 : 1) ZMmmm.0. 2nm/secT2 0 Onm 

[0 2 9 4] ^©EL^tdjSSK^ffiSBPJDb, 
ffl^Tl OmA/cm2©-S«o5tSBSTaitKI!i$-arfe«. «3 
Wirli. 6. 5 V , 4 0 0cd/m2 CDftJtfe (5B3tt«*jft 
SAmax = 5 0 Onm) ©^^tt^^nfc. fl¥«©¥M 
B^Pflli 6 0 0 m WT, ^-©ra©K»I«ffi©±#tt4. 0 
V T*ofc, %^g£bfeh'JX (8-^/>jy 

7h) 7;R-7A©Itl(DIptt5. 6 4eVT& 

0. 2 9eVT&ofc<, 

[0 2 9 5] <mmmi 0, 11>*1«9I:*V>T, 
^Sfi^J 1 ©fc£«©ftt>0 2 ©ft^#l*fc«* 

SS^J3©ft^#)$rffl^Tl^^nEL^7*#. 

[0 2 9 6] <Jt^{RJ2. 3>*J8«9K^V»T,'SS«I 
« 1 (Dif&m<DRt) r> \zlt&m 1 ©ft^^CD* fc»4<2)* 

[0 2 9 7] *SS0lJ 9-11, tbttM 2-3 lro^T# 
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[0 2 9 8] 



* 







ft S3 




(eV) 


m m 

<cd/a") 


(V) 


(he) 


±mms. 

(V) 




mm i 


400 


6.5 


600 


4.0 


0.29 






420 


6.5 


620 


4.1 


0.28 


mmmu 




380 


6.6 


500 


3.8 


0.26 


mm2 


CD 


300 


5.2 


120 


7.6 


0.24 


mm3 


® 


360 


8.5 


<19* 


tmsm 


0.24 



3mmztiJSmBE.i> i l l . 5V iZ±Ml>. 



[0 2 9 9] <mmmi 2, 1 3>HS60<|9K33^T, * 
lttz\z, ^-rn(ri5V>Tt>HiS^J9 tm%££X±<n&iif 

2eV, HJ60iJ 5 (DitGVl-V 0 . 3 6eVt$ofc. 

[0300] <mmmi 4>mz 2 0 omkd 1 romrn 
mm mm) zm-rztf? fttim r-th 

j*I^/-;^^£>5l£±tfT&^bTUV/0 3 

IfgIOS«$J^-CitbT, 1X10 

[0 3 0 1] #>J (^^-7ai>-2 > 

;W Sr^*SIS 0. 1 nra/secT 2 0 nm<D*£ Kl^»U 30 

[0 3 0 2] %.^T\ WLK.ftmZ&-3fz$.£* ^faMl 
<D1t<£V)&mm&m 0 . 2 nm/secT 5 5 nm©»3 \ZMM 

[0 3 0 3] «JE«S8^«ofc*S> MJ7. 

(8-+/'j;7h) 7^=n^ASr^»affiO. 2nm 

/secT5 om<Dmz\zmmisT, m^&x^m • ^9tm 
[0304] $e»tr. m&^m^u^tz^. MgAg 

(MSltl 0:1) zmmmmo. 2nm/secT2 0 Onm^4o 

» 2 



[0 3 0 5] i<DEL^Cii:dit«JES'E|lDOb, ttMfcg 
HftTl 0«A/c«2©— ffi««E«flETa««»a-&fc. 3D 
*BK:tt. 6. 0V , 3 5 0cd/m2 ©itiiife (^ffi^ife 
ftAmax =5 0 Onm) (Dftytfim&Zntc. 
ttMtil 6 0 OPSfirr. ^OH»S»i«E<D±#ti2. 

[0306] £ 

[0 3 0 7] f^^yKttT«I 

SllPa"r-5***»6, SSKUMMMffll (4 0mA/cm2) 
TS^id^-frfe. WHICH l 4 0 0cd/m2 

-?-©^MBtWli4 0 0^fWT> ^(75F B 1CD^«)«ff 
CD±#«5. 0 V T&^fc. 
[0 3 0 8] <*SS^J 15,16 >*S60J 1 4 KiSV* 

t, i oit&VKDttt) v \z. mmm2(D{t^^. 
ititmmm 3 (Dit^m^m^-cmmzE-Lm^^n. m 

ttftftl 0mA/cm2©^#Tra«tr#tt*iH^fe„ 
[0 3 0 9] HJfi^ll 4-1 6 (C^TflMS 1 OmA 

/cm2<7)&#T©!fttt£i; £«>T« 2 lC*-f „ 
[0 3 10] 
[«2] 









K9 




(eV) 


(Cd/B") 


(V) 


(hr) 


JMWE. 
(V) 


HSSM14 


USSMl 


350 


6.0 


1600 


2.3 


0.29 


H«tWl5 




360 


5.8 


1800 


2.5 


0.28 


H8HW16 




330 


5.8 


1500 


2.3 


0.26 



[0311] <mmm n, is >mmm 1 4 \z& ^ so t, nmm 1 ©<k^%<D^ 0 ic, saw 4 oft^s 
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tz&mmm 5 wtsmzm wr h«ke l m=?-*n. m 

[0 3 12] <^JS^J1 9>»£ 2 0 Onm© I TOiSHJ 

mm mm) &G-?z>Xy7>mi£.&. *&&m. 7±b 
vtz'ik. itsi©iis*j^-(:ieuT, 1x10 

-4Pai^TST^BELfc. 

[0 3 13] ST. ^fig^KD^^t^^I/^^^tl 
-^ftO. 2nm/sec, 0. 0 2 nm/sec©^*iifl£T h — 9 
)V7 5nm©ff3t~^*FU lEftaXHSIJit Lfc. 
[0 3 1 4] &<^T% MEEttS8£«o£:£3:, HJ 7> 
(8- + /'j;7h) 7^5n^ASr^*aS0. 2nin 

/secT5 omvmtuzmmLT. m^rnxmrn-mytm 

LLtZ. 



10 



* 
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■■ [0 3 15] 2<b\Z. fl£ffitt<&£&ofc*£, MgAg 
(MJtlO: 1) 2nm/secT2 0 Onm 

omzizmrnvTmrntv* tiEL^sifc. 
[0316] z.<DELm=?izm.ffim£ZfPisQV, 

6. 2V , 5 5 0cd/m2 CDjlfe (?8}£®*:ftfi 
A max = 5 5 Onm) © 58ft #?£ig£ Safe o ®g©¥2)*Pf 

rati i 5 o o mm-c, ^©ra©&»j«JE©-h#ni2. 8 
v rh-Dtz. 

[0 3 17] <H«S^J2 0, 2 1>HSS0IJ1 91345^ 
T, HJ60<J 1 ©Yt£4&©ft*> K> \Z, mMM2<Dlt'&®& 

rz\tmmm3<D^m^m^TmmizEhm^-^n, m 
mizft&zm^fz. 

[0 3 18] ^mmi 9~2 1 \Z-D^Tft&&$ittt>T 
*3(r^T» 
[0 3 19] 
[«3] 





<fc ^ «D 


«J S3 




ipi 

(eV) 


(cd/« s ) 


« EE 

(V) 


(hr) 


±WBEE 
(V) 






550 




1500 


2.8 


0.29 




HSS0J2 


580 


5.1 


1600 


3.0 


0.28 


5360521 




530 


6.2 


1300 


2.9 


0.26 



[0320] <mmm 22,23 >*ssw 1 9 

T, H;6S0!I1 ©{b^W^OtZ, *JS^J4CD-ft^S 

[0 3 2 1] <$Zffim2 4>JS£ 2 0 Onm© I TOM 

$X*/-;i^^S5l£±tfT&J&LTUV/03 iSfe# 

fSlXl 0-4PaKT*T«EEUfc. 

[0 3 2 2] #'J (f*7i>-2, 5-SM 

;P) £i£#jagi®0. lnm/secTiKJ2 0nm©J»$tc^# 

u m-iEii&.xmmmtLtzo « 

[0 3 2 3] *UT^«5^TCRL, Sl>'«S« 
£ 1 x 1 0-4Pa£AT*-ei>&EELfct£> 1 ©fl^W 

£;i^l/>£^n^n3S#j«ffi0. 1~0. 2nm/sec, 
0. 0 1~0. 0 2 nm/secT I — 5 5nm©ff£tr 

[0 3 2 4] SSK, «EEtt**«t>fc**, HJX 

(8-^/u/7h) 7)i$-ry&zmmmmo. i~ 

0. 2ni/secTtt5 0nm©J*Sfc**U *^ftA«IM 
[0 3 2 5] «BE*IS«5ft**, MgAg so 



(fifiifclO: 1) £sg*j£«0. 2 nm/secTii9 2 0 0 

[0 3 2 6] JLOELSR^fcBUWtJE&HllinU 
BMSTl OiA/cm2©-3t*»«*Til«B»S-ttfe. «J 
JHKW:. 6. 2V . 4 2 0cd/m2 ©M& (58ftffi*ifcft 
A max = 5 5 Onm) ©5B3fc*U*B3tifc. ®S©¥M»# 
Mtt2 0 0 0«rWT, -£-©ra©Kifr«EE©-t#Mi4. 9 
V T*ofc v 

[0 3 2 7] utlE,(DOt f-fXyKtl/TJ£:ffl 

ftfltfM-***tf»&, S5C*t»fll (4 0mA/cm2) 
Tl^IiStfc. SUWKfai 4 9 0cd/m2 <D&&m* 

*u f©«W5oowi?, ^©ra©ffi«j«ffi 

©±#te3. 5V T&ofco 

[0328] <mmm 2 5 >mmm 2 a ic*v»t, m- 
jEH8i\m£m izm ^tznmm 1 <Dfc&m<DRt> <o\zm 
mm 4 (DVc^m^m s^anoic ute l jk^ 

fc e i©EL*-fl3-3V»T*««2 4tra«lCtttt*il 
[0 3 2 9] <M(«2 6>*S2 0 0 nm© I TOSi 

mm mm) s^-r^^^^ss^. «ftt«s?a. 7th 

x^y-;^^65l*±W r Tft»b. uv/o 3 
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$■1X1 0-4Pa«T*T^ffib^:. 

[0 3 3 0] S-f. |gttm®{b&K 0. 1 

-0. 2nm/secTiS$5 5nm/sec©JP£f;:^#U IE?L£ 
A^iiSt bfc. 

[0 3 3 1] S&K, HEEttBftfiiofcS*, tfrfBjETL 
^AttSl^tti^aAttSl^tUThUT. (8-* 

yu/^h) y^sx^Asasn-icaaHea (o. i 

-0. 2nm/sec) T*IflT, ig^e^fgftJft bT 
ii$4 Onm©J¥£t::^J&bfco io 

[0 3 3 2] S^tC, fl&6B«^ 
ftA8lSTO5IfaS0. 1-0. 2nni/sec-C*?J3 0 

[0 3 3 3] Mffi«l82^ofeS*> MgAg 

(figJtl 0:1) £^*j£S0. 2nm/secTi&2 0 0 
m©J*afc**bTlB*£U E L 

[0 3 3 4] C<DEL*^HitSS«ffi2^j!jnL.. StmB 
HSIT1 0nA/ci2©— 3t*«*flETa[«B»a-a-fc. ID 
ffltcte, 6. 7 V , 4 7 0cd/m2 ©f|»£ (fgftffiAifc 
ft A max = 5 0 Onm) ©SHfoWWBSnfc. ffg©¥M 20 
mm&2 0 0 0WIT, *©H©KIMtffi©±#M4 3. 
OV T'Sb-otzo 

[0 3 3 5] <H*fi«2 7>*ElS«2 6 dfc^T, jETL 
&A«J&Jii5cfctfig-&JI (5fi3t») fc«v>fc*lt«io 

KbTELJtffSWfc. HOELgmc^TlHIfl^ 

[0 3 3 6] <£ttfl| 2 8 2 0 0 nm© I TOjSHJ 
tttt (US) £*-r5#77.Sffi£, tttfta, T-bh 30 

bfc«, HfflaHMSBOM^^-KBtbT, H£ 
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